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Easy-to-use,  low  cost,  precision 


FREQUENCY, 

TACHOMETRYi 

INSTRUMENTS 


-hp-  500B  Electronic  Frequency  Meter 


Model  500B  is  a  rugfied,  precision  instrument  widely  used 
for  direct- reading  laboratory  or  production  line  measure¬ 
ments  of  ac  frequency  from  3  cps  to  100  KC.  With  -hp- 
508A-D  Tachometer  Generators  or  -hp-  506A  Optical 
Tachometer  Pickup,  the  500B  also  provides  direct  tachom- 
etry  readings. 

Typical  applications  include  rf  signal  beat  frequency  com¬ 
parisons,  crystal  frequency  deviations,  audio  frequency  and 
FM  measurements,  oscillator  stability,  machinery  rotational 
speed,  average  frequency  of  random  events,  checking  vibra¬ 
tion  or  torsion  in  gear  trains,  etc. 

Model  500B  has  an  expanded  scale  feature  permitting 


any  10%  or  30%  of  selected  range  to  be  viewed  full  scale. 
It  also  offers  a  pulse  output  synchronous  w’ith  an  input  pulse 
for  measuring  FM  components  of  input  signals  or  syncing 
a  stroboscope  or  oscilloscope.  Readings  are  independent  of 
line  voltage,  input  signal  or  vacuum  tube  variations. 
$285.00. 

-hp-  500C  Electronic  Tachometer  Indicator 
Model  500C  is  identical  to  500B  except  for  meter  calibra¬ 
tion  which  is  in  rpm  for  greater  convenience  in  tachometry 
measurements.  With  appropriate  -hp-  transducers  ( 506A  or 
508A-D  series),  -A^-  500C  will  measure  rpm  from  15  to 
6,000,000  rpm  in  9  ranges.  $285.00. 


-hp-  Rotational  Speed  Transducers 


NO  MECHANICAL  CONNECTION 

-hp-  506A  Optical  Tachometer  Pickup  meas¬ 
ures  speeds  300  to  300,000  rpm  of  moving  parts 
which  have  small  energy  or  can  not  be  con¬ 
nected  mechanically  to  measuring  devices.  Em¬ 
ploying  a  phototube  and  operated  by  reflected- 
light  interruptions  from  light  and  dark  areas 
on  a  shaft,  -hp-  506A  may  be  used  with  -hp- 
SOOB  Electronic  Frequency  Meter,  -hp-  500C 
Electronic  Tachometer  Indicator,  -hp-  521A 
or  S21C  Electronic  Counters,  and  similar  in¬ 
struments.  Output  voltage  is  1  volt  rms  mini¬ 
mum  into  1  megohm;  light  source  is  a  21  can- 
dlepower,  6  volt  automotive  bulb;  phototube 
is  Type  1P41.  $125.00. 


HEWLETT-PACKARD  COMPANY 

4870A  rACE  Mill  ROAD  .  PAIO  AITO,  CAIIFORNIA,  U.S.A. 
CABLE  "HEWPACK  "  .  DAVENPORT  S-44SI 
FIELD  REPRESENTATIVES  IN  All  PRINCIPAl  AREAS 


MECHANICAL  CONNECTION 

-hp-  508.1  B/C/D  Tachometer  Gener- 
atari  are  for  use  with  electronic  count- 
ers  or  frequency  meters  in  rpm  meas- 
urements  from  15  to  40,000  rpm  where 
direct  mechanical  connection  can  be 
made  to  the  rotating  part  under  meas- 
urement.  -hp-  508A  produces  60  output 
I  1  pulses  per  shaft  revolution.  When  con- 

V  ^  nected  to  an  indicating  instrument  cali- 

brated  in  rps,  it  permits  direct  readings 
in  rpm.  Relationship  between  output 
voltage  and  shaft  speed  is  virtually  linear  to  5,000  pps,  simplify¬ 
ing  oscilloscope  presentation  of  shaft  speed  as  a  function  of  time 
for  analyzing  clutches,  brakes  and  acceleration  rates. 

-hp-  508B,  C  and  D  are  identical  to  -hp-  508A  except  output  is  100, 
120  and  360  pulses  per  revolution  respectively,  and  output  voltage 
peaks  at  successively  slower  shaft  speeds,  -hp-  508A,  B,  C  or  D, 
$100.00. 

Data  subject  to  change  viithout  notice.  Prices  f.o.b.  factory 
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The  G-R  Type  1217-A  Unit  Pulser  is  a  low-cost,  general-purpose, 
‘  laboratory-quality  pulse  generator.  It  provides  “clean”  and  stable  pulses 
WL  over  wide  ranges  of  amplitude,  duration,  and  repetition  rate  for  both  pre- 
^  cision  work  and  routine  testing.  Nothing  else  presently  available  on  the 
market  can  approach  this  instrument’s  performance  and  versatility  for  the 
price.  Its  features  include: 


Type  UNIT  S235 

Type  1203-1  UnH  P«wer  S^ly:  $40 

Typ«  1201-1  (jRit  RcfwIatMl  Power  Svpply:  $85  *  SmallSize— PowerSuppIyandPuIsertakeuponIy0.6squarefeetofbenchspace. 

•  Easy  to  Operate  —  All  controls  clearly  identified. 

•  Wide  Range  of  pulse  duration  and  repetition  rates. 

•  Hard-Tube  rather  than  gas-tube  operation  makes  high  repetition  rates  possible 
permitting  bright  and  easily  discernable  scope  traces  at  fast  sweep  speeds. 

•  Built-In  Time  Delay  allows  leading  edge  of  pulse  to  be  displayed  on  scope. 

•  Several  Unit  Pulsers  can  be  easily  combined  to  form  an  inexpensive  generator  of 
composite  signals. 


R*M*t*i*"  Rat*:  30  and  60  cyclas;  100c  to  100  kc 
in  XI,  X2,  and  X5  stops:  15c  to  100  kc  contiiUJ- 
ous  with  external  drive  (25v  rms  is  sufficient  for 
locking). 

Raise  DureHeni  0.2  «isec  to  60,000  ^sec. 

Raise  Shape:  Positive  and  negative  pulses  avail¬ 
able;  rise  time  0.05  nsec,  fall  time  0.15  asec; 
pulse  top  is  flat  to  within  5%  of  maximum  am¬ 
plitude;  overshoot  is  adjustable. 

Amplilade:  Continuously  variable:  20  volts  maxi¬ 
mum  open  circuit  for  either  polarity;  negative 
pulse  of  50  volts  if  positive  terminal  is  grounded. 

Oafpuf  Impedance:  200  ohms,  positive  pulses: 
1500  ohms,  negative  pulses. 


G-R  Unit  Pulser  is  used  in  development  of 
radar  and  radar  associated  data-display 
systems.  Two  Unit  Pulsers  generate  slid¬ 
ing  pulses  for  testing  of  video  amplifiers. 
Signals  of  varying  amplitude  and  time  re¬ 
lationship  are  provided  by  triggering  the 
Pulser  at  any  point  on  an  oscilloscope's 
sweep  with  the  aid  of  pick-off  diodes. 

^  Pko»o:D*l  Mar  Ettginttrinn  Lahomtorin 
~  ■/ Lot  AntHtt,  CaUJonia 


Engineer  uses  several  Type  1217-A  Unit 
Pulsers  and  Type  1219-A  Unit  Pulse  Am¬ 
plifiers  to  generate  composite  signals  for 
ferrite  memory-core  testing. 

Pholo>Ctorrul  TtUfhont  Laboroloritt,  /ar.,^ 
tf  NorMakt,  lUinoit  r  , 


Type  1219-A  Unit  Rulte  AmpliRer,  $200: 
Provides  a  maximum  of  55  watts  peak  power  over 
a  wide  range  of  impedances:  current  pulses  up  to 
600  ma.  and  voltage  pulses  in  excess  of  250  volts 
at  pulse  durations  as  smdil  as  0.1  i>sec  and 
repetition  frequencies  up  to  2  Me. 
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1  MULTI-PLANT  OPERATION 
west  and  east  coast  facilities 


2  FAST  DELIVERY: 

PROTOTYPES  -  7  to  10 
PRODUCTION  -  2  w«ri«  .  < 


3  RESEARCH  &  DEVEWR^ 
constantly  designing^^^^ 
testing,  iniprovingl^^^^^ 


4  NATIONAL  FIELD  SALES  ENGIf^ERSl^g 
...  for  at-your-plant  assistance 


5  UNCONDITIONAL  GUARANTEE  / 

all  Grant  Slides  guaranteed 
against  defects  in  work- 
manship  or  materials  ^  _  j 


ms 


^S^^^OF  SLIDES 
Standard  and  special 
types . . .  priced  right 
every  time  too. 


write  for  your  copy  of  the  Grant  Catalogue. 


The  nation's  first  and  largest  manufacturer  of  slides. 

CRANT  INDUSTRIAL  SLIDES 


GtANT  PULLEY  A  HARDWARE  CORPORATION  23  HIGH  STREET,  WEST  NYACK,  N.  Y.  •  944  LONG  REACH  AVENUE,  LOS  ANGELES  21,  CALIF. 
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Power  Supplies 


Nino  modelt  available  in  6,  12  Of  28V 
nominal  outputs,  2:1  odj,  range,  output 
power  levels  approx.  15,  30  and  50  watts. 

Ripple:  .01%  maximum 

Response  time:  50  microseconds 

Regulation:  ±  %%  for  line  and  load 
change  combined 

Meters:  Optional  on  50  watt  units 

Prices:  From  $165  to  $240  depending  on 
model  and  rack  or  cabinet  mount 


AGE  HIGH-CU^liEXT  DC  POWER  SUPPLIES 

with  the  PERFORM\iNiE  of  ALL-TRANSISTOR  CIRCVITRY 


Of  { utmost  reliability,  minimum  ripple,  and  very  fast  response  in  lighter, 
po'*''ag^.  And  these  new,  compact  power  pocks  are  fitted  with  the  Zener 
circuit  that  assures  the  ±  0.25%  regulation  accuracy  and  high 
lo  1  output  voltage  range  gives  these  supplies  an  application  range 
The  all  semi-conductor  design  provides  the  excellent  ripple  and 
:tfies  that  rule  out  line  and  load  transients.  An  exclusive  protective 
l^ort-circuit  damage  to  the  transistors.  15  and  30  watt  units  come  in 
:k  mount,  or  in  cabinets.  50  watt  units  hove  provision  for  remote 
200  watt  units  will  be  available  shortly  (90  days), 
on  this  important  advance  in  low  voltage,  high  current  technology 
ksk  your  Sorensen  representative  for  full  data,  or  let  us  mail  it  to 


response  pfope 
circuit  prevents 
single  or  dyol 
sensing.  1C^  o<: 


;  CONTROLLED  POWER  FOR 

SORENSEN  it  COMPANY,  Inc.  Richards  Avenue,  South  Norwalk,  Connecticut  RESEARCH  AND  INDUSTRY 
In  Europe,  contact  Sorensen-Ardag,  Ekhstras^  29,  Zurich,  Switzerland,  for  all  products  including  50  cycle,  220  volt  equipment 
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PtRCCNT  Of  Hn  AT  IclOOmA 


Type 

Punch 

through 

VolUge 

max. 

f«k 

ave. 

Me 

Hri, 

ave. 

Ib  »  1  mA 

Vc*  «  -0.25v 

Hrc? 

ave. 

19bMI 

Vet  -  -0.35v 

Ico 

at-12v 

aA 

ri.' 

Ic  »  -1mA 

ohms 

Cob 

Vc.  -  -6v 

2N6S8 

-24 

5 

50 

40 

2.5 

60 

12 

2N659 

-20 

10 

70 

55 

2.5 

65 

12 

2N660 

-16 

15 

90 

65 

2.5 

70 

12 

2N661 

-12 

20 

120 

75 

2.5 

75 

12 

2N662 

-16 

8 

30  min. 

50 

2.5 

65 

12 

Typical  values  at  25*C  unless  otherwise  indicated  Dissipation  Coefficients:  In  air  0.35*C/mW;  Infinite  Sinh  O.I8*C/mW 


These  new  PNP  Germanium  Computer  Transistors  made  by  Ray  theon’s  reliable  fuaon-alloy 
process  add  to  the  already  comprehensive  line  of  Raytheon  Reliable  Computer  Transistors 
which  include  several  in  the  Submin  (0.160"  high,  0.130"  dia.)  package.  Write  for  Data  Sheets. 


S^^EMICONDUaOR  DIVISION 

Needham  Neighfi,  Mottochvtefft 

SUCON  AND.  CEIMANIUM  DIODES  AND  TRANSISTOIIS  •  SHICON  KECTVIEIS 


NIW  YOlKt . 589  Fifth  Ave.,  Plozo  9-3900 

CNICAOOi  9501  Grand  Ave.,  Franklin  Pork.  NAtionol  5-6130 
LOS  ANOILISi  5236  Santo  Monica  Blvd.,  NOrmandy  5-4221 
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BUSINESS  BRIEFS 

ELECTRONICS  NEWSLETTER 

IMPROVED  PROCESSING  OE  MAIERIALS 
is  being  pushed  strongly  by  the  electronics  in- 
dustr\  right  now.  Sylvania’s  dedication  this 
month  of  its  new  engineering,  research  and 
development  laboratory  in  Towanda,  Pa.,  un¬ 
derscores  this  trend.  Firm  also  pointed  to 
importance  of  modern  X-ray  diffraction  and 
spectrographic  equipment  in  advanced  deselop- 
ment  work.  It  indicated  special  attention  is 
being  given  to  production  of; 

•  Silicon  and  gcrinaniiiin  for  transistors  and 
other  semiconductor  devices.  Company  sees 
sales  of  devices  made  from  these  semiconductor 
materials  rising  to  SI  billion  by  1%5. 

•  Molybdenum  for  use  in  electronic  compo¬ 
nents  such  as  the  rigid  prarts  of  electron  tubes, 
and  ( electrodes  for  arc  melting,  plus  missile 
applications.  Sylvania  is  experimenting  with 
a  new  method  of  casting  molybdenum  in 
ceramic  molds. 

•  Tungsten  for  use  in  various  kinds  of  tubes 
and  other  possible  applications  in  sp>acc  vehi¬ 
cles.  Miniature  components  are  demanding 
more  and  more  efficient  processing  of  tiny 
wires. 

•  Phosphors  for  tv  picture  tubes,  electro¬ 
luminescent  panels,  radar  screens  and  lamps. 
New  Towanda  facilih-  has  mechanized  stoking 


unit  for  pilot  production  that’s  operated  by  one 
man;  processing  sp)eed  can  be  regulated  accord¬ 
ing  to  demand  for  phosphors.  Development 
work  makes  use  of  new  custom-made  ultraviolet 
emission  excitation  radiometer;  it  measures 
sp)ectral  energy'  distribution  of  phosphors  un¬ 
der  different  tvp)es  of  excitation. 

SOVIEI  INDUSTRIAL  MODERNIZATION  is 
slowed  by  inadequate  control  instruments,  ac¬ 
cording  to  a  recent  sp)eech  by  the  chief  engineer 
of  a  chemical  plant.  Decrying  the  lack  of  high- 
precision  regulators  and  density-measuring  gear, 
he  said  this  had  held  up  complete  automatic 
processing  in  his  plant.  He  complained  that 
(1)  chemical  plants  were  not  being  supplied 
with  explosion-free  shutoff  des  iccs;  and  (2)  that 
of  2M  regulators  scheduled  for  delivery-  last 
year  at  his  plant,  only  22  arrived.  He  called 
for  integrating  instrument  designers  at  Soviet 
plants  for  on-the-sp>ot  design  work.  As  for 
tclesision: 

•  Closed-circuit  tv  production  is  being 
pushed.  Remote  control  vidicon  system  with 
monitor  and  six  receivers  is  being  used  for  rail¬ 
road  switching,  at  hazardous  locations  like 
atomic  installations  and  for  medical  uses.  It’s 
a  good  bet  this  will  be  a  fast-growing  electronic 
item  in  Russia  since  it  ties  in  with  automation 
plans. 


FIGURES  OF  THE  WEEK 

RECEIVER  PRODUCTION 


(Sogre*:  EIA)  Oct.  3,  '58  Sept.  ib.  '58  Cct.  4,  '57 

Teirvision  S«u,  toul  .  121.495  128,358  167,605 

R»dio  $«$,  total  .  309,574  305,230  356.748 

Auto  s«s  .  103,299  101,1<>6  114,402 

STOCK  PRICE  AVERAGES 

(Source  Standard  A  Poor's)  Oct.  8,  '58  Cct.  1,  '58  Cct.  9,  '57 

Radio-tv  A  (loctronics  .  60.36  59.52  43.74 

Radio  broadcasters . .  71.02  69.55  54.20 


FIGURES  OF  THE  YEAR  Totals  for  first  eight  months 


1958 

1957 

Percent  Change 

Receiving  tube  sales . 

.  251,657,000 

207,281,000 

—15.3 

Trans.stor  sales  . 

.  25,310,834 

15,611,300 

-1-62.1 

Cathode-ray  tube  sales  . . . . 

4,952,862 

6,236,890 

—20.6 

Television  set  production  . .. 

2,950,455 

3,756,533 

—21.5 

Radio  set  production . 

6,611,686 

8,765,606 

—24.6 

TV  set  sales  . 

.  2,862,452 

3,746,794 

—23.6 

Radio  set  sales 

(excl.  auto)  . 

4,111,080 

4,947,006 

—16.9 

MORE  FIGURES  NEXT  PAGE 
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But  the  trend  away  from  tra¬ 
ditional  manufacturing  concepts  is 
by  no  means  universal.  What  is 
required,  according  to  one  firm 
practicing  short-run  mechanization, 
is  a  systems  approach.  Tire  full 
value  of  mechanization  on  the 
production  floor  can  only  be  real¬ 
ized  if  product  research,  design  and 
marketing  arc  geared  to  mechanized 
standardization,  a  basic  require¬ 
ment  of  mechanized  production. 
Product  stability  can  be  enhanced 
by  designs  using  modular  circuits 
or  similar  components. 

For  many  firms,  modernizing 
their  test  equipment  has  an  im¬ 
mediate  payoff.  .\  military  con¬ 
tractor’s  ability  to  adequately  test 
his  product  is  considered  by  many 
military  purchasers  to  be  as  impor¬ 
tant  as  the  equipment  used  to  put 
the  product  together. 

Here’s  how  one  West  Coast 
manufacturer  describes  his  plant’s 
modernization  program:  “We  use 
most  of  our  ingenuity  in  dcsclop- 
ing  flexibility’  and  special  go,  no-go 
test  equipment.  It  is  in  testing 
equipment  that  the  human  factor 
becomes  least  dependable — and 
where  faulty  equipment  can  cost 
more  than  any  possible  savings  in 
direct  manufacturing  and  labor.” 

.\bout  one-third  of  the  protluc- 
tion  equipment  in  the  electronics 
industry  is  over  10  years  old.  com¬ 
pared  with  a  proportion  of  two- 
thirds  for  .\merican  industry  at 
large.  Plant  by  plant,  however,  the 
proportion  of  lO-ycar-old  machinery 
in  the  electronics  industry.-  was 
found  to  vary  from  90  percent  in 
one  plant  to  none  in  others. 

One  plant  with  90  percent  of 
its  production  machinery  over  age, 
and  another  with  50  piercent  oser 
age,  were  both  found  to  be  produc¬ 
ing  substantially  less  than  might  be 
expected,  based  on  square-foot  area 
(Continued  on  page  12) 


Shiny  new  work  areas,  like  this  precision  assembly  room  at  Kearfott,  create  impres¬ 
sion  that  .  .  . 

Few  Plants  Are  Obsolete 

Rise  of  electronics  industry  during  last  decade 
makes  its  production  facilities  newer  than  aver¬ 
age.  But  much  remains  to  be  done 

Electronics  indostry’s  growth  in  They  are  taking  advantage  of  new 

the  last  decade — this  year’s  S8-  tools  and  techniques.  Those  who 

billion  in  factory  sales  is  more  than  are  successfully  using  mcchamza- 

double  1948  sales — has  made  the  tion  rejxjrt  that  without  it  thex' 

tools  and  factories  of  our  industry  could  not  even  withstand  the  ef- 

newer  than  the  axerage  .\merican  fects  of  today’s  increased  labor  and 

plant.  But  much  remains  to  be  plant  space  costs, 

done  towards  cffectixe  modcrniz.a- 
tion. 

The  impression  Elecironics 
editors  got  while  gathering  material 
for  this  xx’eek’s  spiecial  report  (see 
p  73)  is  that  the  industry  is  still 
not  ready  for  the  upsurge  in  demand 
forecast  for  the  1960’s.  In  some 
plants,  only  the  architecture  is 
really  up  to  date. 

Some  finns  indeed  are  inxesting 
heavily  in  mechanization  of  produc¬ 
tion  facilities,  both  for  the  immed¬ 
iate  advantage  and  the  long  run. 


Frequency-controlled  metal  spray  gun 
fine-tunes  crystals.  Biilova  design  is  part 
of  automatic  crystal  production  line  for 
Signal  Corps 


TRANSISTOR  AND  TUBE  SALES,  MONTHLY 

(Source:  EIA)  Au?.,  '58  July,  '58  Aug,,  '57 

Transistors,  units .  4,226,616  2,631,894  2,709,000 

Transistors,  value  .  59,975,935  $6,598,762  $6,598,000 

Receiving  tubes,  units .  30,456,(X)0  30,795,000  43,029,000 

Receiving  tubes,  value .  525,442,000  $26,927,000  $34,886,000 

Picture  tubes,  units .  713,458  549,817  930,296 

Picture  tubes,  value .  514,190,878  $11,109,048  $17,984,135 


EMPLOYMENT  AND  EARNINGS 


(5ource:  Bur.  Labor  5tatistics) 
Prod,  workers,  comm,  equip. 
Av.  wkly.  earnings,  comm.  . 
Av.  wkly.  earnings,  radio  . . 
Av.  wkly.  hours,  comm.  . . . 
Av.  wkly.  hours,  radio  . . . . 
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Guaranteed:  around-tHe-clock  performance  for  five  years 

Freedom  from  worry  about  major  maintenance  or  extensive  replacement  for  five  full  years. 

That’s  the  guarantee  given  with  every  Lambda  power  supply— the  first  such  guarantee 
in  the  electronics  industry.  It  proves  the  point  engineers  keep  making  in  preference  studies : 

When  operating  conditions  make  dependability  a  “must,”  they  specify  Lambda . . . 

To  check  the  full  Lambda  line  yourself,  send  for  the  latest  catalog. 
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Spl 

Starting  with  the  smallest  up  to  the  largest,  Arnold  leads 
the  way  in  offering  you  a  full  range  of  Molybdenum 
Permalloy  Powder  cores  for  greater  design  flexibility  .  .  . 
from  0.500"  O.D.  to  5.218"  O.D. 

As  long  ago  as  1953  Arnold  pioneered  and  developed 
for  production  use  the  small  "Cheerio”  core  illustrated 
above.  Today,  hundreds  of  thousands  of  Arnold  "Cheerio” 
cores  are  filling  the  requirement  for  miniaturization  in 
circuit  design  in  industrial  and  military  applications.  And 
even  smaller  sizes  have  been  developed  oy  the  Arnold 
Engineering  Company  and  are  available. 

Arnold  also  is  the  exclusive  producer  of  the  largest  125 
Mu  core  commercially  available.  A  huge  2,000  ton  press 


is  required  for  its  manufacture  and  insures  its  uniform 
physical  and  magnetic  properties.  This  big  core  is  also 
offered  in  the  other  three  standard  permeabilities  of  60, 
26  and  14  Mu. 

Most  core  sizes  can  be  furnished  with  a  controlled 
temperature  coefficient  of  inductance  in  the  range  of  30®  F 
to  130°  F.  Many  can  be  supplied  temperature  stabilized 
over  the  wide  range  covered  by  the  MIL-T-27  specification 
of  —55°  C  to  +85°  C  .  .  .  another  of  the  special  features 
only  Arnold  provides.  •  Let  us  handle  all  your  magnetic 
materials  requirements  from  the  most  extensive  line  in  the 
industry:  Powder  cores,  tape  cores,  cast  or  sintered  Alnico 
permanent  magnets,  and  special  magnetic  materials. 


For  mero  infermotion  writ#  for 
•uNotlii  FC*104I 

Lists  complete  line  of  Mo-Permalloy  Powder 
cores  .  .  .  available  in  23  sizes  from  O.SOO"  O.D. 
to  5.218"  O.D.  Furnished  also  with  various  types 
of  temperature  stability  from  Type  "A"  un- 
stabiliz^  to  Type  "W  stabilized  over  the  tem¬ 
perature  range  of  —65®  F  to  -1-185®  F. 

ADDMSS  DIFT.  E-810 


The  Arnold  Engineering  r.oMPANY 

Main  Office  &  Plant;  Marengo,  Illinois 

loootti  Pociec  MvUloii  Flonti  641  ioal  61  si  Sirool,  Us  Anoolos,  CoHf. 

District  Sales  Offices; 

Bctfott:  49  Walriiam  Si.,  Uxinglon  tos  Angtht;  3450  Wllthir*  Shrd. 
Now  YoHi.-  350  Fm  Avo.  Washington,  D.C.i  100M  Sih  Si.,  N.W. 
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1  in  35.000,000 


How  the  telephone  switching 
system  sorts  numbers  in  seconds 

When  you  dial  out  of  town,  the  telephone  switching  sys¬ 
tem  performs  an  amazing  feat.  It  sorts  out  the  one  other 
number  in  35  million  you  want,  and  connects  you  to  it  in 
seconds.  The  other  telephone  may  be  thousands  of  miles  away. 

Bell  Laboratories  engineers  endowed  this  great  switching 
network  with  almost  superhuman  capabilities.  As  you  dial,  the 
machine  listens,  remembers,  figures  out  the  best  route,  makes 
connections,  alerts,  reports,  even  corrects  itself.  If  it  detects 
trouble  on  the  way,  it  files  a  report,  then  chooses  other  circuits 
and  goes  on  to  complete  your  call.  All  you  are  aware  of  is  the 
end  product— the  completed  call. 

Yet  at  Bell  Telephone  Laboratories,  switching  engineers 
see  the  present  system  as  only  a  beginning.  Ahead  they  see— 
and  are  developing— new  systems  vastly  more  flexible  and 
capable  than  today’s.  Nowhere  in  telephone  technology  is  the 
challenge  greater.  Nowhere  are  dreams  coming  true  faster. 


BELL  TELEPHONE  LABORATORIES 


WORLD  CENTER  OF  COMMUNICATIONS  RESEARCH  AND  DEVELOPMENT 


These  Bell  Telephone  System  directories 
list  some  of  the  35,000,000  telephones  now  linked 
by  the  Direct  Distance  Dialing  system 
developed  at  Bell  Laboratories.  In  seconds, 
this  unique  machine  sorts  out  and  connects 
you  with  precisely  the  number  you  want. 


and  number  of  employees. 

One  6rm  related  the  difficulty  it 
had  in  holding  parts  to  required 
tolerance  with  its  production  ma¬ 
chinery.  In  such  a  case,  where 
meeting  tolerances  proves  difficult, 
the  alternatives  to  new  machinery 
purchase  are  revision  of  product 
specifications,  job-shop  parts  pur¬ 
chasing  or  increased  product  cost 
through  higher  reject  rates. 

Economics  Slows 
Updating  Abroad 

Foreign  electronics  plant  growth 
and  use  of  new  gear  and  techniques 
has  been  rapid  in  the  last  decade. 

However,  a  spot  check  just  made 
bv  Electronics  of  engineers  and 
executives  familiar  with  overseas 
operations  discloses  these  general 
feelings: 

•  American  production  tech¬ 
niques  are  being  widely  emulated, 
less  often  matched  in  results. 

•  In  the  fields  of  consumer  clec- 
tronfes  and  communications  equipr- 
ment,  neither  Western  Europe, 

Japan  nor  the  Soviet  Union  come 
close  to  the  degree  of  mechaniza¬ 
tion  found  in  the  U.  S.  electronics 
industry. 

•  Modernization  of  consumer 
electronic  production  in  the  Soviet 
Union  is  hampered  by  wide  use  of 
old  buildings  for  plants,  even 
though  much  of  the  equipment 
inside  is  new. 

•  Lack  of  a  huge  volume  de¬ 
mand  for  consumer  electronic  prod¬ 
ucts  in  Western  Europe  will  hold 
in  check  any  ideas  for  mechanizing 
assembly  for  some  time  to  come, 
despite  the  existence  of  new  phys¬ 
ical  plants  that  might  be  used  for 
this  purpose. 

One  U.  S.  executive  of  a  firm 
w’ith  os'crscas  interests  contrasts  the 
economics  of  electronics  plant  mod¬ 
ernization  this  way:  Productivity 
factor  per  worker  in  the  U.  S.  elec¬ 
tronics  industry'  is  based  on  ad¬ 
vanced  manufacturing  facilities.  In 
Japan,  and  e\'cn  in  W'^cstern  Eu¬ 
rope,  many  hands  arc  often  more 
economical  than  one  machine. 

This  obsciA'cr  also  cites  the  atti¬ 
tude  of  labor  abroad.  He  says  in 
many  plants  overseas,  this  attitude 
permits  worker  incentives,  usually 
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WASHINGTON  OUTLOOK 

The  pent.vgon  will  spend  roughly  $15  million  this  year  to  modernize 
military-owned  production  facilities,  lire  bulk  of  this,  how-ever,  is  ear¬ 
marked  for  aircraft  and  missile  airframe  and  engine  facilities  and  for 
shipbuilding,  rather  than  electronics  facilities. 

In  military  spending  for  production  plant  and  equipment,  the  emphasis 
is  now  on  new  facilities  to  produce  advanced  components  and  end-items. 

For  the  most  part,  military-  expenditures  on  capital  equipment  for 
electronics  go  for  environmental  test  equipment  and  similar  appiaratus. 

The  military  sersic^  are  now  trying  to  minimize  government  invest¬ 
ment  in  capital  facilities.  Says  one  Pentagon  official:  “We  will  spiend 
I  money  only  in  sprecialized  high-risk  projects  where  we  can’t  get  prisate 
I  investment.” 

•  Washington  has  no  plans— as  of  the  moment— to  stimulate  mod¬ 
ernization  of  plant  facilities  in  the  electronics  industry. 

In  general,  top-level  administration  officials  are  sympathetic 
toward  liberalization  of  tax  and  related  policies  as  a  spur  to 
capital  expenditures  by  industry.  But  they  don’t  believe  in  a  i 
significant  revision  of  policy  while  the  economy  booms  and  | 
inflation  threatens.  | 

Washington’s  attitude  toward  electronics  industry  moderni¬ 
zation  can  be  summed  up  this  way: 

Since  much  of  the  plant  and  equipment  used  in  defense 
electronics  production  is  privately  owned  rather  than  government- 
owned  (as  in  military  aircraft  production),  it  is  the  responsibility 
of  industry  to  keep  privately-owned  capacity  as  modern  as  piossiblc. 
Indeed,  one  trend  in  military  procurement  pwlicy  is  to  favor 
contractors  who  do  not  require  goxernment-financed  facilities. 

The  1954  tax  law— with  its  two  new  options  for  tax  depreciation 
—provides  faster  rates  of  writeoff.  The  dollar  advantages  of  the 
new  “double-declining-balance”  and  “sum-of-the-digits”  depre¬ 
ciation  methods  are  substantial  enough  to  encourage  widescale 
plant  and  equipment  replacement,  Washington  officials  believe. 

•  7’he  government  still  allows  spiccial  accelerated  tax  amortization 
privileges  for  privately  financed  expansion  of  defense  facilities. 
But  this  program  has  been  slowed  down  by  the  1957  changes  in  i 
the  tax  law  and  by  narrowing  defense  expansion  objectives. 

Under  the  new  niles,  five-year  defense  tax-writeoffs  are  granted 
only  on  new  production  facilities  for  products  which  were 
develo|>ed  or  plaeed  in  production  after  Januarv'  1957. 

As  it  shapies  up  now,  fast  tax-writeoff  pwlicy  stresses  R&D 
facilities  which  have  a  direct  relationship  to  military  needs. 

•  The  Internal  Revenue  Service  is  expected  to  issue  soon  a  revised 
edition  of  its  Bulletin  F,  which  sets  up  useful  lengths  of  life  for 
tax  deduction  purposes  on  most  types  of  capital  equipment.  In 
general,  the  new  niles  will  further  liberalize  the  tax  system  by 
reducing  the  life  of  equipment,  thus  boosting  annual  deductions. 
Insiders  caution,  however,  that  for  some  machines,  the  trend  will 
reverse— extending  the  life  and  cutting  allowable  tax  deductions. 
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VERSATILE,  RELIABLE  DIGITAL  INSTRUMENTS 


DC  digital  voltmeter 
offers  maximum  reliability. . . 

0.01  °/o  accuracy. . . 
single-plane  readout. . .  and 
many  other  advanced  features 


All-electronic 
digital  voltmeter 
measures  millivolt  to  kilovolt 
with  0.1  °/o  accuracy 
. . .  costs  only  ^960 


The  Model  401  offers  four-digit  display  with  automatic  polar¬ 
ity  indication  and  decimal  placement ...  Measures  .0001 
to  999.9  volts  with  0.01  %  ±  1  digit  accuracy . . .  Adjustable 
least  digit  sensitivities  of  .1,  1,  10  mv... Average  reading 
time  of  one  second . . .  Continuous,  automatic  standard  cell 
calibration  ...  10  megohms  input  impedance  .  . .  Built-in 
printer  drive ...  10  times  longer  readout  bulb  life . . .  No  cir¬ 
cuitry  in  readout  for  easy  remote  mounting . . .  Extra  long 
relay  life  assured  by  DC  drive.  Price:  $2100. 

KIN  TEL  manufactures  an  exceptionally  complete  line  of 
digital  instruments.  These  “digital  building  blocks"  permit 
measurement  of  AC,  ohms,  ratios,  and  automatic  scanning 
of  multiple  inputs.  Preamplifiers  increase  digital  voltmeter 
sensitivity  to  1  microvolt  DC  and  10  microvolts  AC.  Buffers 
permit  driving  t>pewriters,  tape  punches  and  printers.  Com¬ 
plete  digital  systems  for  data  logging,  missile  checkout  and 
production  testing  are  also  available.  The  reliability  and 
accuracy  of  these  precision  instruments  are  assured  by 
KIN  TEL’s  experience  in  designing  and  manufacturing  more 
than  10,000  “standard  cell  accuracy"  DC  instruments.  Sales 
and  service  are  available  nationwide,  kin  tel  Engineering 
Representatives  in  all  major  cities. 


Four  ranges:  0.000  to  1.599;  00.00  to  15.99;  000.0  to  159.9; 
0000.  to  1000  volts  (manual  ranging  and  polarity)... No 
moving  parts . . .  Digital  in-line  readout ...  70  millisecond 
conversion  time . . .  Adjustable  display  time . . .  Input  com¬ 
pletely  floating  and  isolated ...  0. 1  %  of  full  scale  accuracy 
. . .  Direct  voltage  conversion  circuit . .  .Wide  range  of  models. 

KIN  TEL’s  Model  801 A  all-electronic  digital  voltmeter  meas¬ 
ures  DC  from  0.001  to  KKX)  volts  with  0.1%  of  full  scale 
accuracy ...  and  in  less  than  1/10  second,  presents  the 
measured  voltage  clearly  on  an  in-line  digital  readout  that 
even  unskilled  personnel  can  read  with  ease.  Direct  voltage 
measurement  by  successive  approximation  provides  accu¬ 
racy  and  sensitivity  previously  obtainable  only  in  delicate, 
complex  and  expensive  instruments.  Extremely  stable  opera¬ 
tion-continuous  calibration  against  an  internal  reference. 
(Input  impedance  of  the  Model  801 A  is  20, (XX)  ohms  per 
volt.  The  Model  802A,  priced  at  $1190,  has  an  input  imped¬ 
ance  of  10  megohms  on  all  ranges.  In  other  models,  the 

binary  coded  decimal  and  deci-  _ 

mal  outputs  are  externally  avail- 
able  to  permit  driving  printers 
and  tape  punches.) 


COHU 
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MILITARY  ELECTRONICS 


Knvironnicntal  test  chambers  for  B-70  bomb-nav  system  at  IBM’s  Osego  plant 
were  bought  on  a  facilities  contract 


Defense  Jobs  Speed  Updating 

Government  incentives  provide  military  prod¬ 
uct  plants  with  good  modernization  opportunities 


on  a  group  basis,  which  boost  pro¬ 
ductivity. 

For  example,  he  said,  a  “team” 
in  a  West  German  communications 
plant  may  earn  20  to  50  jjercent 
abo\c  their  guaranteed  wage.  As 
long  as  such  firms  produce  quality 
products  that  arc  competitive  in 
world  markets,  they  are  not  likely 
to  invest  heavily  in  automatic  man¬ 
ufacturing  gear,  he  argues. 

Most  of  the  engineers  inter¬ 
viewed  about  European  electronics 
moderniziition  singled  out  M'est 
Germany  for  special  comment. 
Here’s  why: 

Electrical  engineering-electronics 
companies  found  themselves  after 
W  orld  W’ar  II  with  the  liabilitv 
and  opportunity  of  lost  plant.  They 
have  rebuilt,  shifted  operations 
from  Berlin  and  built  anew  in  other 
parts  of  W'^cst  Germany,  with 
equipment  inside  to  match  in 
modernity. 

.\  solid  50  percent  of  present 
equipment  is  less  than  five  years 
old  and  only  20  prercent  is  more 
than  20  years  old.  Last  year’s  pro¬ 
duction  index  was  17  times  what 
it  was  in  1956;  the  industry  is  in¬ 
vesting  more  than  S200  million 
annually  and  secs  no  end  to  its 
boom. 

Signs  of  continuing  modcrnizii- 
tion  trend:  growing  use  of  printed 
circuits  and  steps  towards  automa¬ 
tion  in  electron-tube  production. 
Continuing  investment  emphasizes 
more  efficient  vield,  but  there’s  still 
resistance  to  change  from  tried-and- 
true  methods. 

In  the  Soviet  Union,  keved  to 
rapid  expansion  of  consumer  goods, 
the  manufacture  of  radio  and  tv 
sets  involves  much  more  hand 
labor  than  in  the  U.  S.,  along 
with  worker  incentives  to  raise 
productivity. 

.\n  observer  saw  one  tv  set 
subassembly  this  year  that  looked 
somewhat  like  a  printed  circuit 
with  connections  made  by  solder- 
dipping. 

Production  is  reported  to  be 
hampKJred  by  old  buildings  with 
facilities  scattered  on  several  floors. 
Spiending  for  new  plants  for  civilian 
electronics  manufacture  has  appar- 
entlv  been  held  in  abevance  because 
of  the  prioritv  that  eonsumer 
products  themselves  have  over  mod¬ 
ernization  of  industrv. 


MoDF.RNr/.\iio\  of  military  prod¬ 
uct  plants,  facilities  and  spKcial 
equipment  has  progressed  rapidly 
for  two  equally  good  reasons:  the 
sp>ccialized  nature  of  the  products 
requires  tailor-made  facilities,  tool¬ 
ing  and  extremely  precise  test  gear; 
also,  a  large  portion  of  this  moderni¬ 
zation  is  paid  for  by  the  govern¬ 
ment. 

TTicre  arc  several  ways  in  which 
government  incentives  to  manufac¬ 
ture  militarv  products  offset  the 
rclativelv  Iw  profit  derived  from 
militarv'  contracts,  as  compared  to 
profit  from  commercial  work. 

Low  capital  cxp)cnditures  is  one 
of  the  major  incentives.  A  com- 
panv  may  build  and  equip  a  plant 
with  government  money.  After  the 


Special  test  gear,  designed  and  built 
by  Speiry  for  B-58  bomb-nav  system, 
is  government  property 


contract  is  completed  and  depreci¬ 
ation  figured,  the  firm  mav  then 
buy  plant  and  equipment. 

Some  firms  buy  their  own  plants 
but  take  advantage  of  the  fast- 
writeoff  incentive  system  bv  which 
the  government  allows  a  large  por¬ 
tion  of  the  plant’s  cost  to  be  amor¬ 
tized  in  depreciation  over  the  first 
five  years. 

This  incentive  is  only  granted  in 
sp>ccial  cases  for  a  highly  specialized 
product  that  might  never  go  into 
large-scale  production.  l>ovv  profit 
is  thereby  offset  by  acquisition  of 
a  plant  or  laboratory  with  unusual 
tax  writeoff. 

Other  companies  choose  to  build 
and  equip — except  for  a  few  items 
— their  own  plants.  The  exception 
is  specific,  onc-shot  equipment — 
usually  test  gear — that  will  never 
be  needed  for  another  contract. 
This  is  acquired  as  GEE — govern¬ 
ment  furnished  equipment. 

“Having  been  in  the  mihtarv' 
business  for  a  long  time,  we  take 
the  long  view,”  says  one  company 
official.  “W'c  prefer  to  build  our 
own  plants  and,  as  much  as  pos¬ 
sible,  buy  our  own  equipment.” 

One  good  reason  to  update  facili¬ 
ties,  according  to  one  large  militarj’ 
contractor,  is  the  fact  that  80  per¬ 
cent  of  government  militaiy  con- 
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appliad  to  waathar  radar 


MAGNETIC  DEFLECTION  5'  DIAMETER 

Rapraaantativa  applicationar  plan  position  indicator  information;  slow- 
scan  tolovision.  (Compllos  with  Aoronautical  Radio,  Inc.  spocifications.) 


appliod  to  complex  radar  systems 


ELECTROSTATIC  DEFLECTION  5'  DIAMETER 

With  two  writing  guns.  Representative  applications:  multiple  "8"  scan 
radar,  oscillography,  and  armament  control  radar. 


ELECTROSTATIC  DEFLECTION  S'  DIAMETER 

Representative  applications:  “8"  scan  radar,  oscillography,  arma¬ 
ment  control  radar. 


applied  to  "8''  scan  projoction 


High  brightness,  multiple  halftones,  superior  storage 
uniformity,  controllable  persistence,  and  compact 
design  are  the  outstanding  characteristics  of  the 
Hughes  TONOTRON  electron  tube.  All  TONOTRON 
tubes  present  a  complete  scale  of  grey  shades  for 
high-fidelity  picture  reproduction.  Hughes  offers  the 
only  complete  line  of  cathode-ray  storage  tubes,  in¬ 
cluding  the  infinite  persistence  tubes— TYPOTRON® 
Type  6577  (character-writing  storage  tube)  and  the 
MEMOTRON®  Type  6498  (oscillograph  storage  tube). 

Complete  technical  information  -  specifications,  operating 
characteristics,  suggested  circuitry,  etc.,  will  be  sent  you 
on  request.  Write:  HUGHES  PRODUCTS,  Marketing  Depart¬ 
ment,  International  Airport  Station,  Los  Angeles  45,  California. 


ELECTROSTATIC  DEFLECTION  3'  DIAMETER 

Rtprcspiitative  applicatioiis :  optical  projaction  systams,  miniatura 
radar  indicators. 


Creating  a  new  world  with  ELECTRONICS 


'Tradamarh  of  Hughaa  Aircraft  Company 
G  Ragistarad  Tradamarfc 
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FINANCIAL  ROUNDUP 


Financing  for  Tomorrow 

There's  modernization  money  in  depreciation 
reserves,  earned  surplus,  stock  issues,  debentures 
and  direct  loans 


tracts  are  awarded  on  the  basis  of 
technical  ability  rather  than  on  bids 
alone. 

Sp>ecialized  equipment,  relating 
specifically  to  fulfilling  a  contract, 
is  often  provided  by  the  govern¬ 
ment  in  one  of  several  ways:  the 
government  may  own  the  hardware 
outright  and  lend  it  to  the  com¬ 
pany;  the  government  may  award 
a  facilities  contract  to  the  company 
to  buy  or  build  the  equipment.  In 
both  cases,  on  completion  of  the 
contract,  the  equipment  is  either 
returned  to  the  government  for 
storage,  transferred  to  another  com¬ 
pany,  or,  in  some  cases,  bought  by 
the  company  for  future  use. 

If  the  contractor  foresees  a  future 
use — jxjssibly  commercial- -for  spe¬ 
cial  equipment  needed  for  an  im¬ 
mediate  military  contract  he  may 
buy  the  equipment  with  company 
funds.  Some  of  the  cost  of  the 
equipment  can  then  be  charged  off 
to  the  government  for  depreciation 
during  the  life  of  the  contract. 

Regardless  of  how  equipment  is 
obtained,  military  contractors  say 
military  work  keeps  the  comprany 
on  its  toes,  keeps  the  plant  and 
equipment  out  in  front. 

Larger  Firms  Set 
West  Coast  Pace 

LOS  ANGELES — Consensus  of 
West  Coast  manufacturers  is  that 
greatest  dollar  expenditures  for 
modernization  of  production,  re¬ 
search,  and  test  facilities  in  1959 
will  be  made  by  firms  with  annual 
sales  of  $40  million  and  up. 

The  small-to-medium-sized  com¬ 
panies,  still  retrenching,  will  spend 
more  cautiously. 

Chamber  of  Commerce  figures 
indicate  that  expenditure  for  ex- 
pjansion  and  modernization  of  exist¬ 
ing  firms  is  running  about  10  times 
that  of  capitalization  of  new  firms. 

Projection  of  these  figures  places 
the  1959  total  outlay  around  the 
$50-million  figure.  This  includes 
land,  construction,  new  equipment. 

Because  of  increasing  emphasis 
on  reliability  and  more  exacting 
performance  demands,  it  is  pre¬ 
dicted  that  a  higher-than-usual  prer- 
centage  of  modernization  capital 
will  go  for  complex  test  equipment. 


Modernizing  an  electronics  plant 
is  one  thing.  Finding  money  for 
it  is  another.  Today  both  can  be 
done. 

Modcmi7.ation  monev  can  come 
from  two  sources: 

•  It  can  be  generated  internally 
bv  making  sales  and  earning  profits. 

•  It  can  be  supplied  from  the 
outside  through  sale  of  cquih'  or 
through  creation  of  a  debt. 

Internally-generated  money  is  by 
far  the  largest  source  of  funds  for 
gear  buying.  The  money  comes 
along  two  broad  avenues— deprecia¬ 
tion  reserves  and  earned  surplus. 

Depreciation  is  the  estimated  an¬ 
nual  cost  of  wear  and  exhaustion 
of  plant  and  equipment.  Because 
it  is  a  noncash  expiense,  deprecia¬ 
tion  conserves  cash  by  decreasing 
net  profits  before  income  taxes, 
thus  reducing  income  tax  liability. 

Depreciation  reserves  provided 
most  of  money  to  purchase  new 
plant  and  equipment  between  1955 
and  1957.  U.S.  corporations  in¬ 
vested  about  $135  billion.  About 
$74  billion,  54  percent,  from  ac¬ 
cumulated  depreciation. 


No-Hands  Tester 


Diodes  are  unbelted,  run  through  test 
positions  and  rejected  or  rebcltcd  in 
new  IBM  test  machine 


For  all  U.  S.  industry  annual 
depreciation  charges  averaged  just 
under  3  percent  of  sales  in  re¬ 
cent  years.  Sampling  of  records 
of  electronics  firms  indicates  de¬ 
preciation  charges  in  the  electronics 
industrv  have  been  smaller  than  in 
industry  generally,  but  still  consid¬ 
erable.  In  the  average  electronics 
firm  the  annual  depreciation  charge 
is  about  2  percent. 

Management  decisions  on  depre¬ 
ciation  methods  can  markedly  affect 
the  amount  of  cash  conserved. 

.\bout  a  year  ago  IBM  reduced 
reported  net  income  after  taxes 
for  12  months  by  about  $6  million 
and  achieved  a  tax  saving  in  neigh¬ 
borhood  of  $3  million  through 
election  of  one  of  the  rapid  depre¬ 
ciation  methods  now  available. 

Since  1954  it  has  been  pennis- 
sible  for  income-tax  purposes  to 
calculate  depreciation  charges  by 
two  accelerated  methods:  the  sum- 
of  the  years-digits  or  the  declin¬ 
ing-balance.  Previously,  only  the 
straight-line  way  was  allowed. 

If  one  or  the  other  of  the  fast- 
depreciation  methods  is  used,  a 
firm  can  recover  two-thirds  to 
three-fourths  of  new  plant  and 
equipment  cost  in  the  first  half 
of  its  life.  Under  the  straight-line 
method  the  same  amount  is  charged 
each  year  and  always  equals  that 
portion  of  asset  life  that  has  elapsed. 

Net  effect  of  use  of  sum-of- 
digits  or  declining-balances  is  that 
firms  electing  them  get  free  use  of 
government  money  through  extra 
depreciation  allowances  in  early 
years.  Also,  the  effects  of  inflation 
and  rising  prices  are  not  felt  quite 
so  keenly.  Ilow'ever,  these  advan¬ 
tages  in  early  years  are  offset  by 
lower  depreciation  allowances  in 
later  years.  (For  further  details  on 
the  subject  sec  Electronics,  p  9, 
Sept.  10,  1957.) 

Until  recently  many  electronics 
firms  have  not  been  interested  in 
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Sprague's  new  smaller  size  Koolohm 
Resistors  are  designed  to  meet  modern 
industrial  requirements  for  insulated- 
shell  power  wirewound  resistors  that 
will  perform  dependably  under  the 
severe  duty  cycles  encountered  in  heavy 
duty  industrial  electronic  equipment. 

NEW  CONSTRUCTION 
IMPROVEMENTS 

1.  Leads  are  welded  to  drawn  metal 
cap  ends. 


2.  Ceron  (ceramic  insulated)  resistance 
wire  wound  under  controlled  tension 
on  special  ceramic  core.  Makes  pos¬ 
sible  multi-layer  non-inductive  wind¬ 
ings  as  well  as  very  high  resistance 
value  conventional  windings. 

3.  Finished  resistance  elements  are 
pven  unexcelled  mechanical  protec¬ 
tion  by  non-porous  ceramic  outer 
shells— sealed  with  high  temperature 
silicone  end  cement. 

4.  Insulated  shell  permits  mounting  in 


direct  contact  with  chassis  or  "live” 
components. 

5.  Aged  on  load  prior  to  final  test  and 
inspection  to  stabilize  resistance 
value  and  assure  outstanding  per¬ 
formance  on  load-life  tests! 

The  advanced  construction  of  these  im¬ 
proved  Koolohm  Resistors  allows  them 
to  operate  at  “hottest  spot”  tempera¬ 
tures  up  to  SSO^C.  You  can  depend 
upon  them  to  carry  maximum  rated 
load  for  any  given  physical  size. 


SIND  FOI  ENeiNIEIINC  lUUETIN  7300-SPIA6UC  ElECTtlC  COMPANY 
35  MARSHAll  STRfn  •  NOITN  ADAMS,  MASS. 


SPRAGUE  COMPONENTS:  RESISTORS  «  CAPACITORS  MAGNETIC  COMPONENTS  «  TRANSISTORS 

INTERFERENCE  FILTERS  0  PULSE  NETWORKS  •  HIGH  TEMPERATURE  MAGNET  WIRE  «  PRINTED  aRCUITS 
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these  fast-depreciation  options  be¬ 
cause  of  greater  advantages  offered 
by  certificates  of  necessitv.  These 
certificates  allow  for  depreciation 
of  equipment  important  to  defense 
needs  at  an  accelerated  fise-ycar 
rate  instead  of  the  10  to  20  years 
normally  allowed.  But  issuing  cer¬ 
tificates  ends  in  1959. 


Last  year  many  industry  firms 
learned  that  a  10-percent  drop  in 
sales  could  mean  a  50-percent  fall 
in  profits,  because  of  fixed  expense 
items  and  lags  in  making  reduc¬ 
tions  in  variable  expenses. 

However,  small  and  moderate- 
sized  Siiles  increases  in  1958  will 
mean  substantial  profits  and  beefed- 
up  surplus  accounts  for  many,  as 
expense  increases  lag  behind  the 
sales  increases.  Depreciation  re- 
seixes  and  accumulated  earned  sur¬ 
pluses  are  insufficient  to  meet  the 
modernization  needs  of  manv  firms. 

In  a  growth  industn  cash  incre¬ 
ments  melt  rapidly.  Manv  firms 
must  raise  additional  monev  out¬ 
side. 

In  most  cases  outside  sources  are  - 
well  known.  But  seseral  timely 
developments  sjjotlight  s|xcific 
money-raising  chances. 

'Hie  stock  market  presents  at¬ 
tractive  opportunities  for  sale  of 
equity  through  common  stock 
issues.  Average  stock  market  prices 
are  at  an  all-time  high  and  elec¬ 
tronics  stocks  arc  still  among  in¬ 
vestors’  favorites.  (See  Electron¬ 
ics,  p  5,  Oct.  3.) 

The  Small  Business  .\ct  of 
1958  opens  up  a  whole  new  avenue 
for  small  firms  to  obtain  long-term 
funds  and  equity-type  financing. 

Hundreds  of  new  insestment 
companies  organized  for  the  pur¬ 
pose  of  making  this  hpc  of  loan 
and  investment  are  exjxrctcd  to  be 
chartered  shortly  by  the  SBA. 

Last  session  of  Congress  passed 
scseral  laws  which  present  oppor¬ 
tunities  for  industn’  firms  to  keep 
more  money  in  the  till. 

For  equipment  purchased  after 
December  31,  1958  and  costing  no 
more  than  510,000,  government  has 
authorized  a  first-year  depreciation 
writeoff  of  20  percent  in  addition 
to  normal  depreciation  allowances 
for  the  succeeding  years. 

Small  firms  are  now  allowed  to 
use  either  of  two  fast-depreciation 


options  for  up  to  $50,000  worth  of 
used  equipment. 

Modernizing  Tops 
Midwest  Projects 

CHICAGO — Manufacturers  of 
electronic  equipment  and  com¬ 
ponent  producers  arc  making  and 
will  continue  to  make  modcrnizii- 
tion  of  their  facilities  a  prime  proj¬ 
ect  in  1959. 

President  John  Best  of  Chicago 
Telephone  Supply  secs  new  research 
in  materials,  metals,  ceramics. 

Zenith  Radio’s  manufacturing 
vice  president,  Don  MacGregor, 
says  the  compiany  may  invest  a  quar¬ 
ter  million  dollars  in  its  \Vin- 
charger  subsidiary. 

Motorola  is  planning  52  million 
worth  of  new  manufacturing,  re¬ 
search  and  test  facilities  at  its  semi¬ 
conductor  division  in  Phoenix, 
.\riz.,  and  is  moving  all'  tv  produc¬ 
tion  to  one  central  location  at 
Franklin  Park,  111. 

The  John  Oster  Co.  of  Racine, 
W’is.,  will  speed  up  production 
volume  in  its  new  small  motor 
plant  in  New  Ulm,  Minn.,  and  is 
operating  four  plants  in  Racine. 

Spending  Rises 
In  New  England 

BOSTON — Modermz.\i  ION  for  re¬ 
liability  is  theme  of  project  at 
Sylvania’s  semiconductor  products 
division  in  Woburn,  Mass.  More 
than  5200,000  will  be  spent. 

General  Radio  Co.  of  Cambridge 
and  Concord,  Mass.,  plans  modern¬ 
ization  of  machine  tool  inventory 
and  plating  room  setup. 

Rounding  out  in  ’59  a  54-mil¬ 
lion  investment  in  research  and 
production  machinery  will  be. \vco’s 
Research  and  Advanced  Develop¬ 
ment  Division  in  Wilmington, 
Mass. 

Trans- Sonics  of  Burlington, 
Mass.,  plans  to  have  delivered  for 
use  in  ’59  about  $50,000  worth  of 
new  equipment. 

Laboratory'  for  Electronics,  Bos¬ 
ton,  will  spend  $11  million  for  pro¬ 
duction  test  gear  in  ’58-’59. 


MEETINGS  AHEAD 


Oct.  26-31:  American  Institute  of  Elec¬ 
trical  Engineers,  AIEE,  Fall  Meet¬ 
ing,  Penn-Sheraton  Hotel,  Pittsburgh, 
Pa. 

Oct.  27-28:  Aeronautical  and  Naviga¬ 
tional  Electronics,  East  Coast  Conf., 
PGANE  of  IRE,  Lord  Baltimore 
Hotel,  Baltimore. 

Oct.  27-28:  Electronic  Industries 
.\ssoc.,  El.\  Radio  Fall  Meeting, 
Sheraton  Hotel,  Rochester,  N.  Y. 

Oct.  28:  Ultrasonic  Manufacturers 
.\ssoc.,  .\nnual  Meeting,  Hotel 
Cleveland,  Cleveland. 

Oct.  29-30:  Computer  .\pplications 
Symposium,  Fifth  .\nnual,  .\rmoiir 
Research  Foundation.  Monison 
Hotel,  Chicago. 

Oct.  30-31:  .\ircraft  Electrical  Society, 
Pan-Pacific  .Auditorium,  Los  .Angeles. 

Oct.  30-31;  Nov.  1:  Electron  Devices 
Meeting,  PGED  of  IRE,  Shoreham 
Hotel,  Washington,  D.  C. 

Nov.  6-7:  Nuclear  Science  Meeting, 
Fifth  Annual.  PGNS  of  IRE,  A'ilfa 
Motel,  San  Mateo,  Calif. 

Nov.  17-20;  Magnetism  and  Magnetic 
Materials.  Fourth  .Annual  Conf., 
AIEE.  APS,  IRE,  ONR.  Sheraton 
Hotel,  Philadelphia. 

Nov.  19-20:  Northeast  Electronics  Re¬ 
search  and  Eng.  Meeting.  NEREM, 
IRE^,  Mechanics  Hall,  Boston. 

Nov.  19-21:  Electrical  Tcchnic|ues  in 
Medicine  and  Biology,  .AIEE,  IS.A, 
PGME  of  IRE,  Nicollet  Hotel.  Min- 
neajxilis. 

Dec.  2-4:  Reliable  Electrical  Connec¬ 
tions,  Iliird  .Annual  Conf.,  EI.A, 
Statler-Hilton  Hotel,  Dallas. 

Dec.  3-5:  Eastern  Joint  Computer 
Conf.,  AIEE,  .ACM,  IRE,  Bellcvue- 
Stratford  Hotel,  Philadelphia. 

Dec.  3-5:  Global  Communications,  Sec¬ 
ond  National  Symposium.  .AIEE, 
PGCS  of  IRE,  Colonial  Inn-Desert 
Ranch,  St.  Petersburg,  Florida. 

Dec.  4-5:  A'ehicular  Communications, 
Annual  Meeting.  PG\'C  of  IRE, 
Hotel  Sherman,  Chicago. 

Dec.  9-11:  Mid-America  Electronics 
Convention,  M.AECON,  Municipal 
Auditorium,  Kansas  City,  Mo. 

Jan.  12-14:  Reliability  and  Quality  Con¬ 
trol,  Fifth  National  Symposium, 
PGRQC  of  IRE,  AIEE.  ASQC, 
EIA,  Bcllcvuc-Stratford  Hotel,  Phila. 
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lii^tmiiii'iit.-  For  indu!<try,  actively  engaged  in  the 
developiiM-nt  of  countenneafiure  devices  for  the 
proteetion  of  units  on  land,  on  sea  and  in^the  air, 
is  proud  of  its  record  of  service  to  the  Army, 
Navy,  Marines  and  Air  Force.  In  addition,  I.F.I. 
lias  responded  to  demands  of  industry  bv 
producing  a  line  of  wide  band  amplifiers 
built  to  the  highest  specifications. 

Instriiiiients  For  Industry  nniuntnrcx  the  openirifi  of  an 
ultra  modern  plant  located  at  101  Neie  South  R<md 
Hirkxville,  Long  Island.  Mew  Y  ork 


(•raduale  rniiiiierr«  tMu  or  mure  >ear<*  of  rifrult  appllralion  In  the  fields  of  elertroniro  or  phyftie«  are  invited  to  meet  with  Mr, 

John  liirks  in  an  informal  intrrvir^  or  send  eomplele  resume  to:  Dir.  Personnel,  IKI,  101  Nevi  .vuulh  Kuad,  Hirksville,  New  York. 
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CIRCLE  n  READERS  SERVICE  CARO 


FLEXIBILITY  IN  THE  FIELD.. 

just  one  of  the  many  useful  features  of 


•  Measures  150  kilocycles  to  1000  megacycles  ac 
curately  and  quickly  with  only  one  meter. 

•  Approval  status:  MIL-I-6181B,  Class  1 
MfL-I-6181C.  Category  A;  MIL-1.26600 
(USAF) 

•  Direct  substitution  measurements  by  means  of 
broad-band  impulse  calibrator,  without  charts, 
assure  repeatability. 

•  Self-calibrating,  for  reliability  and  speed  of 
operation. 

•  True  peak  indication  by  direct  meter  reading 
or  aural  slideback. 


Modal  Nr- 103  ramotaly 
locolad  from  ift  ontanno, 
for  partonnal  (ofaty. 

•  Four  interchangeable  plug-in  tuning  units,  for 
extreme  flexibility. 

•  Economical  .  .  .  avoids  duplication. 

•  Safeguards  personnel  .  .  .  ALL  antennas  can 
be  remotely  located  from  the  instrument  with¬ 
out  affecting  performance. 

•  Compact  built-in  regulated  A  and  B  power 
supply,  for  stability. 

•  Minimum  of  maintenance  required,  proven  by 
years  of  field  experience. 


Only  Hi*  Modal  NF-105  is  so  timpi*  to  oporoto  that  ono  tochnician  can  tak*  readings 
ovor  tho  onHro  froquoncy  rang*  in  loss  tim*  than  required  by  three  engineers  manning 
any  other  three  separate  instruments. 

Send  for  our  Catalog  No.  N-S57 

EMPIRE  DEVICES  products  corp. 


AMSTBRDAM,  NSW  YORK 


VICTOR  a>e4oo 


MANUtAOUREtS  OF: 

FIEID  INTENSITY  MRERS  •  DISTORTION  ANALYZERS  •  IMPULSE  GENERATORS  •  COAXIAL  AHENUATORS  *  CRYSTAL  MIXERS 
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Exact  Dimensional  Uniformity.. 

Is  an  Eimac  Ceramic  Tube  Extra 


Sixth  Iti  a  saries  describing  the  advantages  of  ceramics 
in  electron  tubes.  Previously  discussed:  impact,  heat, 
vibration,  compactness,  dielectric  loss. 


Electrode  spacing  is  critical  in  modern  high-performance  vacuum 
tubes.  Dimensional  uniformity  of  the  material  used  for  the  vacuum 
envelope  has  a  direct  effect  on  the  accuracy  of  this  spacing.  The  high 
alumina  ceramic  rings  used  in  Eimac  stacked-ceramic  tubes  can 
easily  be  held  to  tolerances  of  ±  50  millionths  of  an  inch  at  pro¬ 
duction  speeds.  This  degree  of  accuracy  is  not  possible  with  glass 
techniques  in  high  speed  production. 

Accurate  control  of  ceramic  envelope  materials  results  in  greater 
tube-to-tube  uniformity  of  both  mechanical  and  electrical  character¬ 
istics.  It  permits  close  control  of  small  electrode  spacings  necessary 
in  the  production  of  reliable  tubes  for  UHF  operation. 


EITEL-McCULLOUGH,  INC. 

8AN  CARLOS,  CALIFORNIA 
with  ceramk  tubes  that  can  take  it 

Prodtfcts  OMignMl  and  Manufactu 


Other  important  advantages  of  Eimac  ceramic  tubes  are-,  resistance 
to  damage  by  shock  or  high  temperature;  compactness  without  sacri¬ 
fice  of  power;  ability  to  withstand  rigorous  processing  techniques 
that  lead  to  exceptional  tube  reliability,  uniformity  and  longevity. 

Write  ewr  AppKcatien  Engineering  Deportment  for  o  copy  of 
rite  booklet  "Advontoget  of  Ceromica  in  Electron  Tuboa." 


Negotive  Grid  Tubes 
Reflex  ond  Amplifier  Klystrons 
Traveling  Wave  Tubes  ^ 


Vacuo?n  Tube 
Vacuum  j|wHches 
Vacuum  Pi 


Includes  the  most  exteruive  line  of  ceromk  electron 
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MODEL  24 

4- DIGIT  VOLT-OHMETER 

Measures  DC  Volts,  Voltage  Ratio  and  Ohms 

MODEL  25 

5- DIGIT  VOLT-OHMETER 

Meosures  DC,  Volts,  Voltage  Ratio,  and  Ohms 

MODEL  V-24 

4- DIGIT  VOLTMETER 

Measures  DC  Volts 

MODEL  V-25 

5- DIGIT  VOLTMETER 

Measures  DC  Volts 


The  first  digital  voltmeters  designed  spe¬ 
cifically  for  missile  and  weapons  system 
check-out  .  .  .  the  first  compact,  single¬ 
unit  instruments  to  automatically  and 
continuously  measure  and  display  DC 
voltages,  voltage  ratio,  and  resistance  . . . 
the  first  digital  voltmeters  to  attain  the 
high  standards  of  performance  listed  to 
the  right !  With  their  many  exclusive  fea¬ 
tures,  NLS  Series  20  instruments  provide 
greater  reliability  and  far  more  flexibility 
than  have  ever  been  offered  by  conven¬ 
tional  stepping-switch  meters.  See  these 
new,  ultra-reliable,  high-speed  instru¬ 
ments  in  action  I  Wire  or  phone  collect  to 
arrange  for  an  on-the-spot  demonstration 
of  the  NLS  Series  20  Digital  Voltmeters. 


ACCURACY 

Scale  factor  and  linearity  accurate  to  0.01%,  approaching  accuracy  of 
standards  laboratory  equipment.  10  megohm  input  impedance. 

RELIABILITY 

Utilizes  transistors  and  mercury-wetted  relays.  Provides  highest  degree  of 
reliability  ever  attained  in  any  digital  voltmeter, 

SPEED 

Five  times  faster  than  conventional  digital  voltmeters.  Displays  a  mini¬ 
mum  of  three  measurements  per  second. 

CONVENIENCE 

Easiest  to  operate,  easiest  to  read.  Only  NLS  provides  all  of  these  features 
in  one  compact  instrument;  automatic  range  changing,  automatic  decimal 
placement,  automatic  polarity  indication  .  .  .  exclusive  snap-in  readout 
with  no-glare  hood  .  .  .  plug-in  component  modules  throughout. 

VERSATILITY 

Plug-in  connectors  allow  for  simple  attachment  of  such  accessories  as 
AC/ DC  converter,  low-level  amplifiers,  remote  readouts,  and  serial  con¬ 
verters  to  permit  driving  of  automatic  typewriters,  flexowriters,  and  tope 
or  card  punching  units.  » 


INSTRUMENTS  TO  MEET  EVERY  APPlICATtON 
NLS  manufactures  the  most  complete  line  of 
three,  four,  five,  and  six  digit  instruments  for  | 
automatically  measuring  and  displaying  DC 
and  AC  voltages,  voltage  ratio,  and  resistance. 


f 


Originators  of  the  Digital  Voltmeter 

non-linear  systems, 

■  SAN  DIEGO  COUNTY  AIRPORT, 

inCe  DEL  MAR.  CALIFORNIA 


Whatever  you  need  In  silver  you  can  find  at  the 

HANDY  A  HARMAN  SILVER  SUPERMARKET 


Special  today — and  every  day — 
silver  in  every  form  and  grade 
you  can  name.  By  the  ounce,  inch, 
foot,  and  every  other  measure 
known  to  man. 

All  are  of  the  consistent  quality 
that  has  made— and  kept — Handy 
&  Harman  first  in  the  manufac¬ 
ture  and  development  of  silver 
and  silver  alloys  for  industry. 

At  the  right  are  some  of  the 
general  forms  of  silver  made  by 
Handy  &  Harman  (what  you  don’t 
see,  ask  for) : 


•  Fine  Silver  (wire,  strip  and  foil) 

•  Silver  Anodes  and  Grain  for  plating 

•  Silver  Contact  Alloys 

•  Silver  Powders 

•  Silver  Flake  and  Paint 

•  Silver  Brazing  Alloys 

•  Silver  Electronic  Solders 

•  Silver  Sintered  Metals 

•  Solder- Flushed  Silver  AlloyB 

•  Silver  Chloride  and  Oxide 

•  Coin  Silver  (wire  and  strip) 

•  Silver  Bi-Metals 

•  Gold,  Platinum  and  other  precious 
metals  also  available  in  every  form 
you  need 


VISIT  OUR  BOOK 
DEPARTMENT 

We  have  five  Technical  Bulletins  giv¬ 
ing  engineering  data  on  the  properties 
and  forms  of  Handy  &  Harman  Silver 
Alloys.  We  would  like  you  to  have 
any  or  all  of  those  that  particularly 
interest  you.  Your  request,  by  num¬ 
ber,  will  receive  prompt  attention. 

Fine  Silver . Bulletin  A-1 

Silver-Copper  Alloys  .  .  Bulletin  A-2 
Silver-Magnesium-Nickel  Bulletin  A>3 
Silver  Conductive  Coatings  Bulletin  A-4 
Silver  Powder  and  Flake  .  Bulletin  A-5 


Your  NOj^l  Source  of  Supply  and  Authority  on  Procious  Metal  Alloys 


MTS 


HANDY  &  HARMAN 

•eneraf  OMcet:  «2  St.,  New  Yark  M,  M.  Y. 


atiahta.  aa. 
•OtMtYOOt.  conu. 

ODOYlOCACt.  R.  I. 
CMICAOO.  HX 
CLIVCCAUD.  OMID 
MtROir.  NKH. 

IM  ADOCkCO.  CALIf. 
OACkARU.  CAAir. 
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Now  build  precision 
digital  voltmeters, 
digital  ohmmeters, 
digital  ratiometers, 
or  complete  digital, 
missile  electrical 
checkout  systems 
from  standard, 
off-the-shelf  modules. 


From  Electro  Instrume 
comes  the  newesi 
precision  digital  instrui 


Acnracf  •  !%  or  2  difltt  0.1%  or  2  diffts 
FroyoocT  30-10.000  cyclto  30-10,000  cycito 
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ModulM  n«v«r  b*<eiii«  ebMl«t«— As  needs  change  simply 
regroup  present  modules  or  add  new  ones.  Your  system  is 
always  up-to-date  at  minimum  cost  and  engineering.  Inter¬ 
nal  construction  is  also  modularized  for  maintenance  ease. 
Fully  tronslstorised  drcwHiry— All  transistor  circuits  on 
encapsulated  plug-in  cards 

•  gives  increased  reliability 

•  reduces  power  consumption 

•  lowers  heat  dissipation 

•  permits  miniaturized  packages 

•  eliminates  radio  noise  and  line  transients 

Many  new  advanced  appliccrtlan  features  and  specifka* 
tions— The  result  of  thousands  of  applications  and  field 
experience  from  more  than  2,500  digital  instruments  and 
systems. 

•  Now  you  can  "read  through**  superimjMsed  ripple  on  DC 
—and  know  its  magnitude— by  using  the  calibrated  digits 
gain  control  locatM  on  the  front  panel.  Steps  by  1,  2,  3, 
4,  5,  10,  50  and  100  digits. 

•  Controlled  ranrang  by  switch  position— “automaticr  ‘^loldl’ 
“manuar— enables  operator  to  manually  control  range 
position  but  still  select  automatic  ranging  in  the  same 
instrument. 

•  Power  control  for  “onr  “off^*  and  “stand  by”  positions. 

•  Wider  dynamic  range  covering  all  voltages  from  100  micro¬ 
volts  to  1,000  volts,  resistance  range  from  10  milliohms  to 
10  megohms— in  single  instruments. 

•  Input  power  frequencies  from  50  to  400  cycles. 

•  New  balance  logic  for  faster  down  ranging. 

•  Autonutic  AC  ranging  from  30  to  10,000  cycles. 

•  Controlled  stepping  switch  drive  increases  switch  life  by 
a  factor  of  five— proved  by  actual  tests. 

•  Meets  many  MIL  specifications. 


MAXIMUM  FLEXIBILITY 

1.  Universal  SV^'x  lO'x  12“  chassis 
with  mounting  hardware  for  any 
rack. 

2.  Digital  outputs  may  also  drive 

storage  matrices,  go-no  go  com¬ 
parators,  and  other  auxiliary 
modules.  * 

3.  All  contacts  readily  accessible  at 
rear  panel  on  connectors. 

4.  With  auxiliary  plug-in  modules,  dig¬ 
itized  data  is  provided  in  printed 
form,  punched  cards  or  tape  with 
no  modification  to  basic  measur¬ 
ing  instruments. 


OKMTAL  OHMMETERS 


tpoolficatioos 

Modtl  DOA-400 

Modal  DOb-SOO 

Olsplag 

4  digits 

S  digits 

taoga 

00  01  ofMts  to 

10  Mogobiws 

000  01  abfns  to 
10  magolMis 

botOOMlIS 

Foateros 

Oangiog 

ftangiog 

CspWols 

Digits  pin.  manoai 
and  aofoMotK  fanolog. 
powor  oo-off'Steodby 

Digits  pift.  Mas 

and  aotooiatic  r, 
poopor  on-off -sti 

Ft  ncrurmew  BiJUUm  SHJ 

Write  f«r  110.1, 1004 


AC  RATIOMETERS 


MoM  0IUU400 
SOigite 

o.oooo-i.otn 

±2giglte 
Digits  gsin.  pmn 
M-«rf-«tewl0y 


IMtl  DOA-490 
5  digits 

0.0000-1  otto 

±2  digits 
Digits  gSifi,  gOWSf  I 


lott  mis  dwkt  of  2 

*CoiiOratlo«  St  400  cyciss;  M  cycis  aiodtis  olso  tvoiisOi*. 
Write  for  iulIttHi  IIO.O 


DC  RATIOMCTCRS 


Wodtl  DltC-400  Modtl  OUC'SOO  Modtl  0¥C-400t 

4  digits  S  digits  4  digits,  polity 

.OOOO-.fOOf  .OOOOO-.OfOM  OO.Ql-M.M  volts 

±1  digit  :t(0.01%md  ±1  digit 

Idtflt) 

Digits  gsM.  Digits  foio. 


steodby 


Digits  pin, 
powsr  oo-off 
steodby 


litemol 

Dotemocs**  1  to  10  volts  10  to  100  volts  ±10e 
*llodtfs  OM-4001  sod  0«A-S00L.  10%  ovorscolt 
rood  out.  For  bigbor  ratio  roups,  soo  iollotia  100.7. 

**lfitoniol  rtfortoct  supply  optional;  spocify 
DM  io  plan  of  DOC. 

Write  for  OiMtotHis  1M.1  and  100.7 


Compute  upeeifUatione  are  availahte 
on  all  baeie  and  auxiliary  moduUe. 
Write  for  your  set  of  catalog  ekeete  today. 


[I-ECTRO 

Instruments 

.  3540  Aero  Court 

San  Diego  11,  California 
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Today,  creative  engineering  at  Hughes  b  on  the  move 
to  DEFEND  ...  to  counter  the  threat  of  aggressive  ac¬ 
tion  with  electronic  speed  and  precision. 

Hughes  in  Fullerton,  Cahfomia  is  now  creating  these 
systems  for  toul  defense: 


■uKCTKONic  scANNiNO  HADAPts.  with  bcams  that 
provide  three-dimensional  protection. 


OATK  RnocKssonn.  which  monitor  the  action  of  hun¬ 
dreds  of  aircraft  and  store  the  shifting  tactical  sittutions 
for  high-speed  assignment  of  defense  weapons. 


■■.■cTRotsiic  oisPLAV  •vsTKMs  which  piesent  tactical 
information  in  symbohe  or  language  form. 


Also  under  development  are  new  three-dimensional 
radar  systems  for  insullation  on  surface  and  subsurface 
naval  vessels.  Study  programs  have  been  initiated  in 
radar,  computers,  displays  and  integrated  defense  systems. 

To  further  these  smdies,  creative  engineers  and  physi¬ 
cists  arc  now  needed.  These  positions  promise  unusual 
reward  and  opportunity  for  growth.  Inquire  further  . , . 
for  information  write  to  Mr.  L.  H.  Wike  at  the  address 
at  right. 


GROUND  SYSTEMS 

PCnaONNIL  SCLCCTION  AND  PLACEMENT 

Hughet  Aircraft  Company 
Fullerton,  Orange  County,  California 
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Brass,  Copper,  Mu  Metal  and  Stainless  Steel 


Precision  Drawn  MIL-T-27A 
Specification  Cases  and  Covers  from 
AP  to  OA  Inclusive  Available  from  Stock 


Depend  on  HUDSON  for  complete  stocks  of  deep 
drawn  closures  to  the  most  critical  military  and 
commercial  specifications.  Economical  standardized 
HUDSON  components,  available  with  hundreds  of 
modifications,  meet  all  but  the  most  unusual  design 
requirements.  Complete  cover  assemblies  can  be  sup¬ 
plied  to  specification ;  custom  cases  can  be  produced 
quickly  and  at  minimum  cost.  Cali  or  write  for  catalog 
on  standard  closures  or  send  drawings  for  quotations 
on  special  cases,  metal  stampings  or  sub-assemblies. 


Quality  Metal  Stampings 
and  Precision  Drawn  Closures 


18  28  MALVERN  ST.,  NEWARK  5,  NEW  JERSEY 

Telephone  MArket  5-7584 
Teletype  No.  NK  1066 
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Transistor  Engineer  WantedyTo  Head  Laboratorj,ltalj 


Olivetti  (Italy)  has  established  a  subsidiary  in 
Milan  for  the  production  of  silicon  and  germaniusi 
transistors  and  diodes* 

It  is  now  looking  for  the  right  person  to  head  the 
existing  development  laboratory. 

These  are  the  requirements!  (l)  At  least  5  years 
experience  in  transistor  develonsent  (2)  Degree  of 
Master  of  Science  in  Physics  (3)  Willingness  to 
move  to  Italy  and  learn  Italian. 

It  vould  be  desirable  if  you  vere  familiar  with 
present  applications  and  future  potentialities  of 
transistors  and  diodes,  in  order  to  contribute 
actively  to  the  general  policy  of  the  new  firm. 
Salary  vill  be  commensurate  with  experience  and 
ability.  Transportation  and  moving  expenses  vill 
be  paid. 

Written  replies  vill  be  sent  to  all  applicants. 
Chosen  candidates  vill  be  invited  for  a  personal 
interviev  in  Nev  York  City,  expenses  paid. 

Please  vrite,  enclosing  detailed  resume,  to  Project 
T.D.L. ,  Olivetti,  Ivrea,  Italy. 
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source  for  the  finest  semiconductors  made  today! 


for  all  your  RECTIFIER  and  DIODE  needs 

j  ,  j 


General 

Instrument 

Corporation 


General  Instrument  for  Silicon 

AUTOMATIC  SILICON  POWER  RECTIFIERS  RADIO  RECEPTOR  SILICON  DIODES 

General  Instrument  for  Germanium 

RADIO  RECEPTOR  GERMANIUM  DIODES 

General  Instrument  for  Selenium 


RADIO  RECEPTOR  HIGH  CURRENT  DENSITY  SELENIUM  RECTIFIERS 


Complete  reliability,  long  life  — along  with  dependable 
delivery  and  competitive  prices!  The  General  Instru¬ 
ment  trademark  assures  you  that  these  claims  are  valid. 

Whether  your  requirements  are  for  silicon  power 
rectifiers,  germanium  or  silicon  signal  diodes  or  selen¬ 
ium  rectifiers.  General  Instrument  is  the  only  supplier 
that  can  meet  all  of  your  needs  from  a  single  source. 
Because  of  this.  General  Instrument  can  afford  to  be 
objective  in  making  recommendations  and  you  can  be 
certain  that  your  application  will  be  reviewed  in  an 
unbiased  manner  — And  that  the  device  best  suited  for 
your  needs  will  be  offered. 


The  General  Instrument  team  of  semiconductor 
experts  and  its  many  years  of  production  know-how 
assure  you  of  superior  products  at  competitive  prices 
with  on-time  deliveries. 

All  General  Instrument  semiconductor  products,  sold 
under  the  Automatic  and  Radio  Receptor  trademarks, 
are  available  at  strategically  located  distributor  organ¬ 
izations—  in  many  cases  no  further  away  from  you  than 
a  local  telephone  call. 

We  solicit  your  inquiries  and  requests  for  technical 
data  sheets  pertaining  to  standard  types. 


flvrofArn 


OKNKRAI.  INSTRUMENT  CORPORATION  INCL.UOCS  AUTOMATIC  MANUPACTURINQ 
DIVISION.  P.  W.  SICKUES  DIVISION  •  RADIO  RECEPTOR  COMPANY.  INC. 
MICAMOUD  ELECTRONICS  MANUFACTURINO  CORPORATION  (SUBSIDIARIES) 


AUTOMATIC  MANUFACTURING 
DIVISION.  63  GOUVERNEUR  STREET 
NEWARK.  NEW  JERSEY 
TELEPHONE;  HUMBOLDT  8-2100 


RADIO  RECEPTOR  COMPANY.  INC. 
240  WYTHE  AVENUE 
BROOKLYN  11.  NEW  YORK 
TELEPHONE:  EVERGREEN  8-6000 
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'  We  have  created  over 
one  thousand  DIFFERENT  KINDS 
of  electronic  production  machines! 


Whether  for  semiconductor  or  electronic  tube 
’^production,  each  has  exceeded  customers’ 
specifications.  And  each  was  tested  under 
actual  operating  conditions  before  shipment. 


Can  you  use  this  kind  of  engineering  service  and  cost  saving 
aidomation  in  YOUR  business?  CALL  OK  WRITK  US. 


WORLD’S  LARGEST  EXCLUSIVE  BUILDER 
OF  MACHINERY  FOR  THE  ELECTRONIC  INDUSTRY 

(Jknkkai,  OkkK'KS;  Hudson  I'ttioii  City,  S>  \r  .J<ri»y 


October  24,  1958  — ELECTRONICS  engineering  issue 


CIRCLE  22  READERS  SERVICE  CARD 


w 

■CAHLI 

^  t  p  ^  ■  ^1  rr  p  ■  ^1  ^  ^  tUi  D  i 

FOR 

GENERAL  POTENTIOMETER 
APPLICATIONS 

Circuit  Type  H  helical  potentiometers 
offer  a  full  range  of  power  ratings 
from  1  to  5  watts,  in  1, 10  turn  models. 
Resistance  values  fram  10  to  500,000 
ohms  ore  available.  These  miniature 
pots  come  in  case  diameters  as  small 
as  and  weighing  as  little  as  .8 
ounce.  Standard  linearity  is  ±0.5% 
for  most  models. 

Special  requirements  such  as  shaft 
variations  ond  variations  in  degrees 
of  rotation  can  be  provided.  Resist¬ 
ance  tolerance  can  be  held  to 
±0.5%  and  linearity  can  be  sup¬ 
plied  to  ±0.1%  for  most  resistances. 


NOW  AVAILABLE 
FROM  AUTHORIZED 
CIRCUIT  DISTRIBUTORS 


FOR 

MOISTURE  AND  DUST 
PROBLEMS 

Moisture-seal  miniature  potentiometers 
ore  supplied  for  use  where  hermetic 
sealing  is  not  justified.  These  Circuit 
Type  MS  units  combine  a  leak-proof 
metal  case  and  an  "O"  ring  shaft  seal 
for  maximum  protection.  Resistance 
values  cover  from  125  to  350,000 
ohms,  in  2  and  3  watt  power  ratings. 
Case  diameter  available  in  V*”  and  1 

For  applications  requiring  a  vapor- 
tight  seal.  Circuit  provides  Hermetically 
Sealed  Potentiometers.  These  ore 
evacuated  to  30"  of  mercury  vacuum 
and  filled  with  dry  nifrogen.  Cases 
are  of  half-hard  brass  in  and 

1"  diameter  sizes. 


CIRCUIT  INSTRUMENTS  INC. 


FOR 

HIGH  TEMPERATURE 
REQUIREMENTS 

All  standard  Circuit  potentiometers, 
except  sub-miniature  models,  are 
available  with  modified  construction 
designed  for  operation  in  ambient 
temperatures  up  to  150°C.  All  elec¬ 
trical  connections  are  "hard”  soldered 
and  case  insulation  is  rated  for  con¬ 
tinuous  operation  in  excess  of  150°C. 
These  Type  HT  units  are  rated  for  full 
power  operation  at  100°C.,  and  are 
de-rated  linearly  to  zero  power 
ot  150‘’C. 

A  limited  quantity  of  advance  copies 
of  a  new  Circuit  Precision  Potenti¬ 
ometer  Catalog  is  available.  Write 
for  yours  soon. 


\D«pt.  379,  2801  Anvil  Street,  North  / 

St.  Petersburg,  Ro.  / 

FOR  ALL  PRECISION  POTENTIOMETER  REQUIREMENTS!  MINIATURE  •  S  U  B  -  M  I  N  I  A  T  U  R  E  •  MOISTURE- 
SEALED  •  HERMETICALLY-SEALED  •  BALL  BEARING  •  HIGH  PRECISION  •  HIGH  TEMPERATURE 
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For  outstanding  vacuum  proportios,  key 
parts  of  the  Mark  1>T4  accelerator  are  mode 
of  Electronic  Grade  "A"  Nickel.  Built  by 
Applied  Radiation  Corp.,  Walnut  Creek,  Cal. 


Nickel  materials  keep  electrons ‘^in  line'Mn  new  linear  accelerator 


Walnut  Creek,  Calif.:  Intense  elec¬ 
tron,  neutron  and  X-ray  beams  are  gen¬ 
erated  by  this  new  ARCO  linear  elec¬ 
tron  accelerator.  In  order  to  operate 
at  very  high  vacuums—  lO"’  to  10-*  mm 
Hg— its  vacuum  envelope  must  be  de- 

f  assed  by  baking  out  at  400°C.  ARCO 
esigners  specify  Electronic  Grade  “A” 
Nickel  for  the  envelope  because  it  pro¬ 
vides  the  excellent  vacuum  properties 
r^uired.  This  metal  also  resists  oxida¬ 
tion,  corrosion  and  retains  its  strength 
at  operating  temperatures  well  a^ve 
400*C. 


Nickel  plating  improves  seals 

All  metal  surfaces  of  the  envelope’s 
metal-ceramic  seals  are  plated  with  fnco 
Nickel.  Inco  Nickel  is  easily  brazed, 
protects  parts  from  oxidation.  Its 
purity  facilitates  the  elimination  of  all 
organic  products  from  the  vacuum 
envelope,  permitting  excellent  radio¬ 
frequency  operation. 

Pertinent  Literature:  Write  for  “Inco 
Nickel  Alloys  for  Electronic  Uses.” 

*Regiit<>red  trademark,  The  Internatioful  Nickel 
('ompanjr,  Inc. 


THE  INTERNATIONAL  NICKEL  COMPANY,  INC.  •  67  Woll  Street  •  New  York  S,  N.  Y.  ■IIKO. 


First  commercial  atomic  clock... waveguides  of  low 

permeability  Monel  ^^403”  hold  down  signal  distortion 


No  preblam  fabricating  thas*  waveguidas  of  Monal  "403"  low  parmaobility  alloy, 
raports  Notional.  Tho  intricota  tubas  carry  microwovas  in  tha  Atomichron  otom-ragu- 
lotad  fraquancy  standard. 

Haart  of  tha  "clock"  —  a  casium  baam  tuba  —  Monal  "403"  alloy  providas  tha  tuba's 
pola  ossamblias  with  axcallant  machanical  propartias  plus  low  magnatic  parmaobility. 
Manufacturad  by  National  Company,  Inc.,  61  Sherman  Straat,  Maldan  48,  Mass. 

Nickel  leads,  welded  directly  to  tantalum, 
boost  cap€icitor  ruggedness 


Dallas,  Tex.:  For  maximum  reliabil¬ 
ity,  new  Texas  Instruments  tan-TI- 
eap**  capacitors  depend  on  leads  of 
Electronic  Grade  “A”*  Nickel.  This 
strong,  tough  nickel  wire,  welded 
soundly  and  easily  to  the  tantalum 
stubs,  helps  provide  the  good  connec¬ 
tions  needed  to  withstand  mechanical 
and  thermal  shock. 

Electronic  Grade  “A”  Nickel  is  highly 
resistant  to  oxidation  and  corrosion. 
What’s  more,  it  provides  tight  hermet¬ 
ic  seals  (note  figure  at  right)  and  speeds 
unit  installation.  Another  Nickel- 
containing  alloy,  Kovar***,is  also  used 
to  assure  tight  metal-to-glass  seals. 
Pertinent  Literature:  Write  for  Inco 
Technical  Bulletin  T-16. 


**T.  If.  of  Tpxtf  InilnimentB  Incorporated 
•**T.  M.  of  Wcftlnghoute  Electric  Corp. 


Lead  wires  of  Electronic  Grade  "A" 
Nickel  strengthen  this  new  tan-TI-cap  Solid 
Tontalum  Electrolytic  Capacitor. 


. . .  clock  generates 

frequencies  accurate  to 

5  jtarts  in  10  billion! 

Malden,  Mass.:  You  can  now  tell  time 
accurately  down  to  100  millionths  of  a 
second  with  the  Atomichront,  first 
commercial  atom-regulated  “clock.” 

How  it  works 

Waveguides  feed  a  tuned  microwave 
signal  through  a  stream  of  cesium 
atoms.  As  signal  reaches  the  atoms’ 
resonant  frequency,  it  changes  some 
atoms  in  internal  structure.  This 
change  is  sensed  by  a  detector  and  sig¬ 
nalled  to  a  servo  system,  which  regu¬ 
lates  the  frequency  of  a  basic  oscillator 
at  precisely  the  atomic  resonance  value. 
By  means  of  electronic  multipliers  and 
dividers,  this  oscillator  produces  stand¬ 
ard  output  frequencies  of  0.1,  1.0,  5, 
10,  and  100  megacycles  —  the  required 
“clocking”  action. 

Dntianers  rhoKC  Monel  ‘*403’’*  low 
permeability  niekel-eopper  alloy  for  the 
waveguides,  radio  frequency  sections 
and  magnet  pole  assemblies,  because  it 
provides  mag^ietic  permeability  so  low 
that  atomic  resonance  remains  free 
from  distortion.  Monel  “403”  alloy 
offers  excellent  vacuum  and  mechani¬ 
cal  properties,  is  readily  machined  and 
formed  into  intricate  shapes. 

Like  all  Inco  Nickel  Alloys,  Monel 
“403”  alloy  is  freely  available. 

Pertinent  Literature:  Write  for  “Basic 
Data- Monel  ‘403’  Low  Permeability 
Nickel-Copper  Alloy.” 

fT.  .M  of  The  National  Company.  Inr. 
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Anticipating  the  circuit  designer’s  needs— everywhere  in  electronics 

TUEVISION... 


New  Tripotential  Electron  gun  takes  another 
2-inch  slice  off  picture  tube  length 

Sylvania,  pioneer  in  110°  picture  tube  development, 
introduces  another  basic  design  innovation  in  cathode 
ray  tubes— the  short  tripotential  focus  electron  gun.  It 
reduces  picture  tube  length  up  to  2  1/8  inches,  yet 
permits  use  of  standard  design  centering  magnets, 
yokes  and  other  associated  (K)mponents. 

Voltages  re<|uired  to  operate  tripotential  focnis  pic¬ 
ture  tubes  are  available  in  ordinary  TV  receiver 
circuit  designs. 

The  new  gun  is  much  less  complicated  than  con¬ 
ventional  types.  Its  simplicnty  of  design  not  only  makes 
the  gun  inherently  more  rugged  but  allows  for  greater 
uniformity  in  manufacturing  and  assembling.  This 
means  less  arcing,  fewer  shorts  and  better  over-all 
performance  throughout  life. 


Tripotential  Electron  gun  is  a  major  advance  in  the  evolution 
of  snorter  television  picture  tubes 


Mechanical  Dimansiens  Cempariten  Chart 
Over-all  Dimentient  (Inches) 


Cofivcffitienel  Twb«« 


Sylvania  Tripotontial 


100  0  * 
soo  ~ 

310  ~ 
17.5  - 
f  .S  .. 
5.5  - 
3.10- 
1.70- 


stacked  tubes  in  glass,  types  7244 
and  7245,  is  being  stepp^  up  to 
meet  the  increasing  demands  of 
military  and  industrial  customers. 
Fast  growing  acceptance  is  based 
on  the  inherent  reliability  of  the 
stacked  mount  structure: 

Reliability 

Actual  vibrational  test  data  of  the 
stacked  structure  (x>mp£uted  with  a 
conventional  tube  indicates  as  much 
as  2  to  1  improvement  in  vibra¬ 
tional  output  at  6  times  the  G  level. 


Over  a  frequency  range  of  100  to  5,000  cps  at  a  10  G  level  the  type  7244 
produced  a  vibrational  output  in  the  range  of  6  millivolts  average  while  the 
6J6WA  averaged  60  mv  or  higher 


V  L 

- 

Stacked  tubes  in  glass  set  new 

— iV 

standards  for  reliability  in  | 

shock  and  vibration  tests 
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Production  of  Sylvania’s  new 
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SYLVIAN  lA 
'^4de  iL  u-S>- 


dual-pentode  for  STEREO 


New 


Syivania  Framelok  construction  it  adopted  for  greater  circuit 
flexibility,  better  performance  and  new  economy 


A  new  tube  design  which  takes 
advantage  of  the  symmetry  of 
the  Syivania  Framelok  tube  con¬ 
struction  is  being  developed  specifi¬ 
cally  for  application  for  the  output 
stages  of  stereophonic  sound  cir¬ 
cuits.  Because  it  incorporates  two 
identical  pentodes  in  one  envelope 
this  new  Framelok  tube  provides 
design  flexibility  and  can  introduce 
substantial  circuit  economies. 

This  new  design  concept  now 
makes  possible  the  use  of  a  single 
Framelok  tube— common  cathode 


and  screen  grid— that  will  supply  5 
to  6  watts  usable  audio  output  in 
each  channel.  Its  unusual  flexibility 
also  permits  application  in  push- 
pull  in  each  stereo  channel  or  two 
tubes  push-pull,  parallel  in  high 
power  monaural  systems. 

In  addition  to  its  potential  cost 
advantages  there  are  the  many  bene¬ 
fits  inherent  only  in  the  Framelok 
design:  •  Greater  uniformity  of 
electrical  characteristics  in  tube 
after  tube  •  Greater  stability  of 
electrical  characteristics  during 
tube  life  •  Less  change  in  electrical 
characteristics  due  to  element  tem¬ 
peratures  at  high  dissipation  levels 
•  Better  control  of  cutoff  •  Less 
chance  for  shorts,  microphonism 
and  noise  •  Better  plate- to-screen 
current  ratios  •  Less  arcing. 


New  Framelok  dual  pentode  type  de¬ 
signed  for  stereo  can  supply  5  to  6  watts 
audio  output  single  ended  at  the  voice 
coil  for  each  channel.  High  flexibility 
allows  one  tube  to  provide  push-pull 
operation  for  each  channel 


a  higher  probability  of  success  with 
the  rugged  stacked  tube.  No  major 
circuit  redesign  is  necessary  since 
the  types  are  basically  retrofits. 
The  7244  and  7245  can  go  in 
present  equipment  where  6J6WA 
and  6J4WA  types  are  used  with 
only  slight  compensations. 


tion  between  elements  is  negligible. 
The  entire  mount  is  displaced  with 
shock  and  vibration  as  one  solid 
entity,  and  parts  or  elements  will 
not  react  independently.  In  fact, 
ceramic  stacked  mount  tubes  in 
glass  have  survived  several  hun¬ 
dreds  of  hours  on  15  G,  40  cycle 
vibration  fatigue  with  no  signifi¬ 
cant  change— a  test  which  usvially 
destroys  conventional  tube  types  in 
less  than  a  hundred  hours. 


RELIABILITY  (Continued) 

Typ*  JW  Typ«  «J6WA 

Ff  qwwcy  40  cpt  25  tp% 

OL«v«l  ISO's  2.5  O't 

Vibrotionol  Ovtpirt  15  MV  25  MV 

Stability  and  Uniformity 

The  planar  structure  of  the  stacked 
tube  in  which  all  elements  are  ar¬ 
ranged  in  parallel  planes  insures 
optimiun  stability  of  operation  and 
uniformity  of  characteristics. 

Fewer  dimensions  need  to  be 
controlled,  providing  a  major  sim¬ 
plification  and  reduction  in  the 

number  of  critical  tolerances  in 
parts  fabrication. 

Increased  Mechanical  Life 

The  ceramic  mount  structure  is 
solidly  integrated  and  relative  mo¬ 


Lower  Costs  for  Customers 

The  stacked  tube  in  glass  means 
less  equipment  maintenance.  In- 
plant  tube  selection  can  be  elimi¬ 
nated  or  reduced.  Missile  flights 
and  other  military  operations  have 
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Beam  power  audio  pentode  for  quality  amplifiers 

Better  power  output  and  less  distortion  than  comparable  types  are  the 
chief  attributes  of  the  new  6BQ5.  It  maintains  initial  peak  performance 
standards  throughout  life.  Throughout  life  tests  the  tube  exhibits  no 
“slumping”  due  to  excessive  screen  dissipation.  It  delivers  5.6  watts  at 
9.2  percent  distortion  single  ended  under  4.30  v.  signal  input  and  5.95 
watts  with  a  4.70  v.  signal.  In  push-pull  at  250  v.  plate  &  screen,  the  6BQ5 
delivers  10. 65  w.  at  3.4  percent  distortion;  at  300  v.  plate  &  screen,  16.5  w. 
at  4.16  percent  distortion. 

Improved  high-mu  twin  triode  serves 
as  audio  amplifier  or  phase  inverter 

As  a  result  of  Sylvania’s  continuing  tube  improvement  program,  a 
superior  12AX7  is  now  available  with  sharply  reduced  hum  and  noise. 
Through  improved  aging  and  processing  schedules  Sylvania  engineers 
have  been  able  to  maintain  the  output  advantages  of  the  tube  while  at 
the  same  time  minimizing  the  hum  and  noise  characteristics. 

Designed  primarily  for  quality  audio  circuits,  the  improved  12AX7  has 
a  center  tapped  heater  for  operation  at  12.6  or  6.3  volts.  It  has  separate 
cathodes  and  is  packaged  in  a  T-6J^  envelope. 

New  double  triode  for  extremely  critical  audio  applications 

Wherever  extreme  limits  on  hum  and  noise  must  be  met,  Sylvania’s  new 
7025  will  fill  the  requirements.  Its  special  design  incorporates  a  folded 
coil  heater  that  improves  over-all  j)erformance.  The  new  high  mu  twin 
triode  has  an  equivalent  noise  and  hum  voltage  of  1.8  microvolts  rms 
average  and  7  microvolts  rms  maximum. 

Low  hum-low  noise  triode-pentode  for  hi-fi 

Sylvania’s  new  7199  is  a  9-pin  miniature  medium  mu  triode  and  sharp 
cutoff  pentode  designed  particularly  for  high-quality  audio  applications. 
The  triode  is  normally  used  as  a  phase  inverter,  although  many  other 
possibilities  exist,  while  the  pentode  is  used  as  a  high-gain  audio  amplifier. 

Folded  coil  heaters,  separate  cathodes  and  an  internal  shield  to  reduce 
electrical  coupling  combine  to  provide  a  pre-amplifier  tube  with  low 
noise,  low  micro  and  high  reliability,  as  required  in  high-performance 
audio  systems. 

New  rectifier  for  hi-fi  audio  equipment 

Double  anode,  indirectly  heated,  common  cathode  rectifier  type  6CA4  is 
now  available  from  Sylvania.  The  new  tube  can  handle  two  6BQ5  output 
tubes.  It  delivers  150  ma.  maximum  DC  output  current. 
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RATINOS  (D«ti||ii  C*fit«r  Volu«») 

P«ak  ploH  volt09« . 1000  voitt  mon. 

D.  C.  oytpvt  cwrrMt . .  150  m«.  hmh. 

P«oli  plot*  current  p«r  plot* . 450  mo.  max. 

Pooli  valfopa  batw—w  catbode  ond 
hoatar  (cotbeda  poftitivt  wMi 

r«»p#ct  t#  bootar) . 500volHmax. 

Trontformar  voltof  2x)50  1x500  1x350  volH.  rmt. 
Total  offoctivo  plot* 

•wpply  roAifttanco 

por  plat* .  150  100  140  obmt  min. 
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BUSINESS  REPLY  CARD 

Pint  Oau  Permit  No.  2833  Sac.  34.9  P.L8K.,  Buffalo  9,  N.Y. 

SYLVANIA  ELECTRIC  PRODUCTS  INC. 

1100  Main  St. 

Buffalo  9,  N.Y. 


Sylvania  introduces  four  new  receiving 
tubes  designed  to  meet  the  specialized 
requirement  of  mobile  radio  equipment 

Now  manufacturers  of  commercial  and  industrial 
mobile  transceivers  can  select  from  a  new  line  of 
rugged  Sylvania  receiving  tubes  designed  with  the 
special  conditions  of  mobile  radio  in  mind.  The  new 
tubes,  types  7054,  7056,  7059  and  Sylvania  original 
type  7258,  operate  from  B  supply  voltages  ranging 
from  100  to  250  volts.  The  heater  voltages  of  the  line 
are  centered  at  13.5  volts— the  midpoint  of  heater 
voltage  range  for  vehicular  equipments.  This  allows  a 
full  3.52  volt  safety  margin  for  the  tubes  to  take  care 
of  the  fluctuating  power  supply  that  may  occur  in 
such  mobile  equipment. 

In  the  Sylvania  original  type  7258,  the  pentode  sec¬ 
tion  may  be  used  as  an  RF  or  IF  tube.  The  triode 
section  can  serve  as  a  low  frequency  oscillator  or 
general  purpose  amplifier. 

Typ*  7054— a  9  pin  sharp  cutoff  panlod* 

Typ«  7054—0  7  pin  sharp  cutoff  pontod* 

Typo  7059-0  9  pin  ntodium  mu  triodo,  sharp  cutoff  pontodo 
Typo  7250— o  9  pin  modium  mu  triodo,  sharp  cutoff  pontodo 

Choroctoristics  and  typical  oporotion  for  5ylvania  original  typo  7250 

Triodo  5oction  Pontodo  5oction 
125  Volts 
125  Volts 
0  Volts 
54  Ohms 
12  Mo 
3.0  Mo 
7800  umhos 

170,000  Ohms 
-4  Volts 
1.4  Mo 


Plato  Voltogo . 

Grid  No.  2  Voltogo . 

Grid  No.  1  Voltogo . 

Cothedo  Oios  Rosistor . 

Plato  Curront . 

Grid  No.  2  Curront . 

Tronsconductonco . 

Amplification  factor . 

Plato  Rosistonco  (Approx.) . 

Grid  No.  1  Voltogo  for  lb=20  uo  (approx.) 
Plato  Curront  at  Ed  =  —3  V  Rk  =  0 . 


new  tube,  which  will  sell  for  approximately  as  much 
as  comparable  types,  incorporates  both  electrostatic 
deflection  and  focus.  Its  lower  operating  voltage  elimi¬ 
nates  the  need  for  an  elaborate  power  supply.  With 
post  deflection  acceleration,  greater  deflection  sensi¬ 
tivity  is  possible  with  increased  brightness. 

The  large  screen  size  of  type  SC 2558  is  especially 
convenient  for  group  viewing  of  medical  and  radar  dis¬ 
plays.  The  new  tube  incorporates  an  aluminized  screen, 
standard  base  and  is  available  in  any  phosphor  coating 
specified. 

Typkcl  Om^****^  Cofiditiont 

Anod*  No.  3  Veltog* . 10,000  Vein  D.C. 

Anode  No.  3  Voltogo .  5,000  Vein  D.C. 

DoOoction  fcKtor 

DoOecting  Plerfot  1-2 . 105  to  145  v/in. 

DoAocting  Plotot  3-4 .  00  to  115  v/ifi. 


INDUSTRIAL  &  MILITARY  C-R  TUBES 

Sylvania  introduces  a  brand-new  special 
purpose  12*'  CRT  designed  particularly 
for  radar  and  medical  applications 

Now,  an  economical  12'  ’scope  tube,  type  SC2558, 
with  fast  response  time,  high  imp>edance  input  and  post 
deflection  acceleration  is  available  from  Sylvania.  The 


9  J  ■  T  ■  Sylvania  Electric  Products  Inc. 

^g/  H  ^g  /  /^L  H  /  1740  Broadway,  New  York  19,  N.  Y. 

I  .  ^g/  / — ^g  1  H  / — ^g  Canada:  Sylvania  Electric  (Canada)  Ltd. 

L,  ^  m  B  ^  Y  JL  ^  JS-X  BL  P  O.  box  1 190,  Station"0,”  Montreal 9. 

LIGHTING  .  TELEVISION  •  RADIO  •  ELECTRONICS  •  PHOTOGRAPHY  •  ATOMIC  ENERGY  •  CHEMISTRY-METALLURGY 


Please  send  additional  information  on  the  items  checked  below: 


r~l  Now  tripolontiol  gun 

'h  Stffckad  twbat  In  •Intci 

+  □  Typo  7244 

+  □  Typo  7245 

Industrial  A  Military 
I  Cothodo  Ray  Tubots 

□  Typo  SC2558 


Audio  Tubosi 

r~)  Now  Framolok  tubo 
for  (loroo 

□  Typo  6BQ5 

□  Typo  12AX7 

□  Typo  7025 

□  Typo  6CA4 

□  Typo  7199 


Mobllo  Radio  Tuboti 

□  Typo  7054 
r~1  Typo  7056 

□  Typo  7059 

□  Typo  7258 


Use  this  handy 
business  reply  card 
to  request  additional 
information  on  these 
important  new 
Sylvania  developments 


Company. 
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Lmsoim  No.  108  Coil  Winders  wind  transformer  coils  for  the  Sorensen  Model  MR36-30 
Magnetic  Ranger,  a  wide  range  regulated  DC  power  supply,  delivering  5-36  VDC  at  0-30 
amps,  designed  and  manufactured  by  Sorensen  &  Co.,  Inc.,  South  Norwalk,  Connecticut. 


- 


High  Accuracy. . . 

thafs  why  SORENSEN  &  CO.  chose 
Leesona*  No.  108  Coil  Winders 


U  UNIVERSAL  WINDING  COMPANY 


FOI  WINDING  COIIS  IN  QUANTITY  . . .  ACCUKATHY 


...USf  LKSONA  WINDING  MACHINES 


Name. . . 
Company 
City . 
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Sorensen  &  Co.,  Inc.  —  leader  in 
the  field  of  regulated  power  supplies 
—  designed  the  Sorensen  Magnetic 
Ranger  used  in  missile  and  aircraft 
test  systems  —  and  it  chose  Leesona 
108' s  to  wind  the  transformer  coils. 

At  Sorensen,  where  accuracy,  speed, 
and  economical  operation  are  always 
critical  factors,  this  was  not  a  radical 
decision.  Leesona  machines  have  been 
winding  Sorensen’s  transformer  coils 
for  years  —  and  doing  a  superior  job 
all  dong. 

Leesona  No.  108  is  a  precision  ma¬ 
chine  with  controls  that  can  be  ad- 


Universal  Winding  Company 
P.O.  Box  1605,  Providence  1 
Rhode  Island,  Dept.  1210 
Please  send  me: 


I — I  Bulletin  on  the  Leesona  No.  108 

—  Hand  Feed  Coil  Winders. 

I — I  Condensed  catalog  of 

—  Leesona  Winders. 


rule 


Zone . State 


justed  to  your  coil  winding  problems. 
Quick  set-up,  easy  operation.  Accom¬ 
modates  wire  sizes  from  No.  20  to 
No.  42  and  finer,  winds  up  to  30  coils 
at  a  time.  Reversing  clutch  increases 
accuracy,  decreases  wear. 


Many  More  Special  Features 
Find  out  the  facts  and  figures  show¬ 
ing  exactly  how  _you  can  heighten  your 
coil  winding  accuracy  while  cutting 
winding  costs  with  a  flexible  Leesona 
No.  108  Hand  Feed  Coil  Winder. 
Write  for  details  on  this  and  other  coil 
winding  machines. 

2317.12 


RELIABLE,  regulated  DC  power  supply 


Here’s  a  regulated  dc  power  supply  that  wUl 
protect  its  load  and  itself  from  a  fault  or 
short  beyond  the  primary  of  its  power 
transformer.  If  you’re  interested  in  a  sim¬ 
ple,  reliable  source  of  regulated  dc  power, 
you’ll  like  the  Sola  Constant  Voltage  DC 
Power  Supply. 

This  very  desirable  load  protection  char¬ 
acteristic  results  from  the  current-limiting 
action  of  the  Sola  Constant  Voltage  Trans¬ 
former.  It  is  combined  with  a  semiconductor 
rectifier,  and  a  high-capacitance  filter.  The 


current-limiting  action  protects  both  the 
rectifier  and  capacitors  from  damage  by 
preventing  excessive  charging  current. 

This  unique  combination  of  components 
results  in  a  power  supply  that  is  unusual  in 
other  ways  as  well.  Regulation  is  within 
±1%  with  up  to  10%  line  voltage  variation 
.  .  .  ripple  within  1%  rms  .  .  .  efficiency  is 
high.  It’s  also  well-suited  for  intermittent, 
variable,  and  pulse  loads. 

The  Sola  dc  supply  is  reliable,  simple, 
compact,  and  moderately-priced. 


fixed  output  —  MX  rot. 
Ingi  ovoiloblo  from  stock 


Adjustoblo  output  — 
six  ratings  from  stock 


Write  for  Bulletin  7J-DC-23S 


Custom  •  dosignod  units 
producod  to  your  specs 


Sola  Electric  Co.,  4633  W.  16th  St,  Chicago  SO,  III.,  Bishop  2-1414  •  Offices  in  principal  cities  •  In  Canada,  Sola  Electric (Canada)Ltd.,  24  Canmotor  Ave.,  Toronto  18.  Ont. 
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TYPICAL  SOLA  REGULATED  DC  POWER  SUPPLY  Output  Voltage  vs  Load  Current 
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D.C.  Load  Amperes 

Curves  covering  output  voltage  of  a  Sola  Constant  Voltage  DC  Power  Sup¬ 
ply  show  flat  regulation  between  25%  ond  100°o  of  rated  load.'and  rapid 
drop  to  zero  beyond  —  illustrating  its  current-limiting  characteristic. 


^  NEW  HERMETICALLY'SEALEp  HIPERMAG  CORE 

PERMITS  ENCAPSULATING,  IMPREGNATING,  OTHER  PROCESSING 
. . .  WITH  NO  CHANGE  IN  MAGNETIC  VALUES 


Newest  development  in  cores  for  magnetic  amplifier  applications 
is  the  Westinghouse  Polyclad  hermetically  sealed  Hipermag 
core.*  Polyclad  insulation  is  applied  over  a  new  specially  de¬ 
signed  aluminum  box  housing  the  core.  This  hermetically  seals 
the  core  and  allows  encapsulating,  casting  or  impregnating — 
without  altering  magnetic  properties  .  .  .  Eliminates  magnetic 
amplifier  rejects  caused  by  changed  magnetic  values. 

Tested  for  all  environmental  conditions,  Polyclad  insulation  is 
suitable  for  high  temperatures,  protects  against  humidity  and 
high-voltage  stress,  provides  high  insulation  strength,  with 
breakdown  values  up  to  3000  volts. 

Polyclad  coating  eliminates  the  need  for  core  taping;  makes 
possible  reduced  insulation  cost.  Rounded  corners  prevent 
shorting  wire  to  core,  allow  winding  directly  on  the  core. 


These  cores  are  supplied  in  special  sizes  or  in  standard  AIEE 
sizes,  in  one-,  two-,  or  four-mil  oriented  nickel-iron  alloy 
Hipemik®  V  and  in  one-  or  two-mil  4-79  Permalloy.  Complete 
listing  in  Westinghouse  publication  44-720. 

Hermetically  sealed  Hipermag  cores  are  available  in  production 
lots  with  normal  delivery.  All  Hipermag  cores  are  tested 
—  by  Roberts  constant -current,  flux  reset  technique,  or  to 
your  specifications. 

For  more  information  about  Polyclad  hermetically  sealed 
Hipermag  cores  and  other  Hipersil®  or  Hipermag  cores,  call 
your  Westinghouse  representative  ...  or  write  Westinghouse 
Electric  Corporation,  P.O.  Box  231,  Greenville,  Pennsylvania. 
*Pattnt  applied  lof  J-70e92 


Westinghouse 


IF  ITS 
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3  completely  new 

GENISCO  CENTRIFUGES 

with  10  times  greater  accuracy, 
larger  centrifugal  capacities, 
maximum  f lexibility. . . 
priced  lower  than  any  other 
centrifuges  now  available! 
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OUTPUT 


The  low-cost  answer  to  fast, 

accurate  testing  of  components  under 
simulated  operational  g-forces 

as  required  by  MIL-E-527%A. 

These  new  precision  centrifuges  feature  a  unique,  high- 
torque  ball-disc  integrator  drive  system  which  provides 
accuracies  you  would  expect  only  from  a  rate-of-turn  table. 
Constancy  of  boom  rotation,  including  wow  and  long-term 
drift,  is  better  than  .06%  at  any  speed  setting-approximately 
10  times  more  accurate  than  currently  available  machines. 
Boom  speed  is  infinitely  variable  and  is  measured  by  an  elec¬ 
tronic  counter  built  into  the  console. 

The  building  block  design  concept  gives  the  new  centrifuges 
exceptional  flexibility.  Machines  are  assembled  from  six  basic 
off-the-shelf  components:  drive  system,  drive  motor,  boom, 
test  compartment,  console  and  accessories.  You  simply  select 
components  which  provide  features  needed  to  meet  your  spe¬ 
cific  requirements.  Interchangeability  of  the  components  per¬ 
mits  easy  modification  as  requirements  change.  Kits  are 
available  for  modification  by  the  customer. 

This  new  design  concept  also  results  in  manufacturing  econ¬ 
omies  which  are  reflected  in  the  cost  of  the  machines.  The  new 
machinet  are  the  lowest  priced  centrifuges  now  available— in 
spite  of  their  greater  accuracy,  flexibility  and  capacity.  Ask 
your  Genisco  representative  tor  complete  information  today. 


Batirely  aew,  more  efflcient  drive  system— An 
integral  variable  speed  transmission  based  on 
the  new  Rouverol  *ball-galaxy  principle 
achieves,  for  the  first  time  in  rotating  macUn- 
cry,  high  torque  characteristics  while  main¬ 
taining  the  inherent  accuracies  of  a  hardened 
steel-to-steel  ball-disc  integrator.  A  novel 
choice  of  geometry  among  the  drive  elements 
results  in  a  virtually  linear  handwheel  vs  rpm 
relationship,  thus  facilitating  the  presetting, 
programming  and  servo-controlling  of  output 
speeds.  A  built-in  torque-limiter  clutch  pro¬ 
tects  the  transmission  from  damage  resulting 
from  abuse  or  high  inertia  conditions. 


There  are  more  than  400  Genisco  centrifuges  now  in  operation. 


Basket-type  mounting  platforms,  available  on 
Model  A-1020  and  A-1030,  may  be  oriented 
from  the  horisontal  to  the  vertical  or  to  the 
inverted  attitude  for  multiple-axis  testing 
without  demounting  the  test  object.  Baskets 
may  be  raised  or  lowered  to  achieve  an  opti¬ 
mum  dynamic  balance  and  minimum  angular 
deflections  when  extreme  accuracies  are 
required.  When  the  basket  is  inverted  the  out¬ 
side  surface  of  the  platform  may  be  used  to 
mount  bulky,  lightweight  packages. 


2233  Federal  Avenue.  Los  Angeles  64,  California 


brief  performance  specifications 


Available  accessories  include  additioikal  slip 
rings,  servo  control,  microwave  joints,  high 
pressure  air  and  hydraulic  systems,  TV  view¬ 
ing  systems.  Any  accessory  can  be  added  at 
any  time  by  the  user.  The  mounting  base  is 
standard  equipment. 


Large  cmtaiB  rtMtrlfMges:  GeniTo  cutrihige  xperieno  iwliwlw 
ftha  d— ign.  manufacture  and  inatallatioa  of  largo  cualom  •  built 
machifiM.  Wa  invito  your  inquiry. 


M4MW 

No. 

Dtanwtor 

1  Teal 
Object 
We^C 

Capacity 

G-poumb 

RPM 
j  Maa. 

G  Raf^ 
Mas. 

Teat 

Object 

Dimen* 

BEona 

A-IOIO 

Hr  table 

90  lbs. 
dead 
weight 

SJOO 

000 

1  .1  to 

000  g’t 

A-tOSS 

#0"arm 

1001b. 

dead 

weight 

lOSOO 

000 

.1  to 
090  g*t 

10"  cube 

A-ioae 

SS*arTn 

100 1b. 
dead 
weight; 

10.000 

400 

.1  to 
179  g'a 

IS*  cube 
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New  Blaw-Knox  85^  Diameter  Tracking  Antenna 


This  newest  Blaw-Knox  85'  Diameter  Tracking  Antenna 
will  be  part  of  a  telemetering  operation  connected  with 
missile  and  satellite  development. 

Its  design  is  fully  determinate.  All  structural  members 
of  the  assembly  are  analyzed  for  stress  and  deflection 
before  fabrication.  Coupled  with  shop  fabrication  and 
field  erection  to  rigidly  accurate  tolerances,  it  is  capable 
of  the  highest  gain,  with  a  minimum  of  distortions 
or  aberrations. 

The  entire  drive  system  embodies  such  critical  design 
requirements  as  infinitely  variable  movement  with  negli¬ 
gible  creep  or  overrun  for  tracking.  The  slewing  drives 
are  capable  of  the  extremely  rapid  acceleration  and 
deceleration  necessary  to  focus  on  supersonic  targets. 

Pioneering  like  this  is  the  latest  step  in  a  long  series 
of  Blaw-Knox  developments.  Such  milestones  as  the 
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Guyed  Vertical  Radiator  design  in  AM  radio,  the  first 
radar  antenna  used  to  bounce  signals  off  the  moon,  and 
the  Troix>spheric  Scatter  Antenna  for  over-the-horizon 
television  have  marked  Blaw-Knox  as  a  world  leader  in 
advanced  design,  fabrication  and  erection  techniques. 

Blaw-Knox  welcomes  the  opportunity  to  translate 
your  most  advanced  concepts  into  highly  reliable 
operating  equipment.  Contact  the  Antenna  Group. 

A.ntenna,S — Rotating,  Radio  Telescopes,  Radar, 
Tropospheric  and  Ionospheric  Scatter. 

BLAW-KNOX  COMPANY 

CBIAWKN0X>  Blaw-Knox  Equipment  Division 
Pittsburgh  38,  Pennsylvania 
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SCALE  MODEL  of  85  diameter  tracking  antenna,  naw 
under  construction.  Reflector  face  surface  is  fabricated 
from  Aluminum.  Pedestal,  Polar  Cage,  Declination 
Cage  and  back-up  structure  are  of  galvanized  steel. 
Scole:  V4'-  1'. 


No  organic  moloriolt 
oMtor  Ikon  Toflon  oro 
Mod  in  (Witch  unit 


Lightweight  sido 
contacts 


.Ali  contact  insulation  and 
supports  oro  motal-to« 
gloM  construction 


Side  contact 
snubbers 


Oriented  ceramic 
magnet  (potented  de* 
sign)  eliminates  ports, 
gives  remarkable  sim> 
plicity  and  ruggedness 


Lightweight  ormoture  and  pot* 
ented  amplitude  limiter  give  re* 
morkoble  phase  angle  stability 
and  adjustment  in  any  mounting 
and  at  low  temperatures 


ACTUAL  SIZE 
OF  TYPICAL 
UMT 


MINIATURE  SERIES  M- 
SMALUST,  MOST  RUGOEO  IN  ITS  CLASS 


MINIATURE  SERIES  SOO-MOST  STAILE  IN  ITS  CLASS 


METICUIOUS  ENGINEERING  combinad  with  exhaustive  test¬ 
ing  provides  o  line  of  SPOT  choppers  which  exhibit  unusual 
stability  and  low  noise.  While  the  specifkations  shown  here 
ore  necessarily  abbreviated,  they  vrill  help  you  make  a  pre¬ 
liminary  appraisal.  For  complete  details  on  any  unit,  send  us 
the  type  number  and  a  description  of  your  application  with 
its  cir^try. 


SERIES  600— MIL  C4856,  Class  B,  Type  1.  Capacity  between 
switch  terminals  and  grourtd,  15  uuf  average.  Contact  sym¬ 
metry,  within  10°.  Weight,  less  than  1  oz. 

SERIES  M— MIL  C4856,  Class  B,  Type  1,  Grade  2.  Capacity 
between  switch  terminals  and  ground,  3-5  uuf.  Contact  sym¬ 
metry:  0-500  cps,  within  10°;  at  1000  cps,  within  *20°. 
Weight,  less  than  %  oz. 


STANDARD  MOUNTING  AND  TERMINAL  STYLES— Modifications  AvailabU  on  Spacial  Order 


FOR  7.FW  MM.  WITH  MAOCZT  FOR  PARALLEL*  WOH  COLLAR  FOR  PERPENOKUIAR*  FOR  7-PM  MM.  FOR  Z-PM  MM. 

ELECTRON  TUtI  SOCKET  TO*SURFACE  MOUNTMC  TO*SURFACE  MOUNTMC  UECTRON  TUSE  SOCKH  ELECTRON  TLfSE  SOCKH 


SERIES  600 

SERIES  M 

For  Shock  end 
Vibration  Conditions 

(607 

(  603 

Type  610 

' 

Type  604 

: 

Ty^  612 

1 

Type  60S  1 

400  ±20  cps 
al  6.3  V 

Types' 

608 

609 

NC-600A 

Types ■ 

MS-1 

MS-2 

MS-3 

Nemlnel  Drive 
Free,  end  Veliug*^ 

400  ±20  cps 
at  6.3  V 

400  ±20  cps 
at  6.3  V 

380*500 
cps  at 

6.3  V 

; 

1 

400  ±20  cps 
at  6.3  V 

60  ±5  cps 
at  6.3  V 
Aperiodic  from 
10*100  cps 

4  8  Volts,  10*1000 
cps.  Aperiodic.  Coil 
Current  60  mo  at 
400  cps 

Coil  Res.  85  Ohms 

Fhese  Leg  et 

Nemlnel  Drive 

Free*  end 

65°  ±5° 
at  400  cps 

125°  C) 

65°  ±5° 
at  400  cps 

125°  C) 

75°  ±10° 
at  400  cps 
(25°  C) 

90°  ±10° 
at  400  cps 
(25*  C) 

180°  -i-10° 

at  400  cps 
(25°  C) 

20°  ±5° 
at  60  cps 
(25°  C) 

10  cps.  io’^±5^~ 
60  cps;  15°  ±5° 
400  cps:  55°l±10 
1000  cps:1 10*1-  0" 
(25°  Cl 

Cenled  Dwell 
Time  et  Nemlnel 
Drive  Free- 

end  Veltege 

150°  min 

125°  C) 

1 40®  mox 

1  (25°  C) 

150°  min 
(25°  C) 

150°  min 
(25°  C) 

160*  ±10° 
(25°  C) 

165°  to  170° 
at  60  cps 

160°  to  170° 

(25  °C) 

Centoct  Reting 
Inte  Resistive 
Leed  (Meximum) 

CONTINUOUS: 
10  V  at  2  mo 
INTERMITTENTi 

1 5  V  at  2  mo 

CONTINUOUS: 
i  50  V  at  2  mo 
i  INTERMIHENTi 
i  100  V  at  2  mo 

CONTINUOUS: 

1 0  V  at  2  mo 
INTERMITTENT: 

1 5  V  at  2  mo 

CONTINUOUS: 
10  V  at  2  mo 
INTERMITTENT: 

1 5  V  at  2  mo 

■  CONTINUOUS: 
50  V  at  2  mo 
INTERMITTENT. 
100  V  at  2  mo 

CONTINUOUS: 

1 5  V  at  2  mo 
INTERMITTENT. 
50  V  at  2  mo 

cd^Nuou& 

10  V  at  1  mo 
INTERMITTENT. 

1 2  V  at  2  mo 

Life  Ixpectency 
(Oprimum 

Up  to 

5000  hours 

1  Up  to 

1  1000  hours 

Up  to 

5000  hours 

Up  to 

5000  hours 

Up  to 

5000  hours 

Up  to 

1 0,000  hours 

Up  to 

1 0,000  hours 

Switching  Speed 
With  DC  In  Cell 

Less  than 

1  Millisecond 

1  Less  than 
i  1  Millisecond 

Less  than 

1  1  Millisecond 

Less  than 

1  Millisecond 

less  than 

1  Millisecond 

less  than 

800  Microseconds 

Less  than 

200  Microseconds 

1260  Clybourn  Av*.,  Dapt.  G  Chicago  10,  Illinois 
Phone:  MOhowk  4*2222 


SWITCHES  CHOPPERS  VIBRATORS 

ROTARY  SOLENOIDS  TUNERS 

PACKAGED  CIRCUITRY 
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BUSS  Fuses  provide  Maximum  Protection  against 
damage  due  to  electrical  faults 
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When  an  electrical  fault  occiurs, 
BUSS  fuses  quickly  clear  the  circuit. 
By  preventing  useless  damage,  BUSS 
fuses  help  to  get  your  equipment  back 
in  operation  sooner.  Users  of  your 
equipment  are  safeguarded  against  the 
expense  of  unnecessary  repair  bills. 


Electronic  Testing  Assures 
Dependability  in  BUSS  Fuses 

Every  BUSS  fuse  is  tested  in  a 
sensitive  electronic  device  that  auto¬ 
matically  rejects  any  fuse  not  correctly 
calibrated,  properly  constructed  and 
right  in  all  physical  dimensions. 


If  yew  hsvs  en  unusual  or  difficult  protoc* 
tien  preMom  ...  let  the  BUSS  fuse 
engineers  work  with  you  and  save  you 
engineering  time.  If  possible,  they  will 
suggest  a  fuse  already  available  in  local 
wholesalers’  stocks,  so  that  your  device 
can  easily  be  serviced. 


BUSS  fuse  dependability  also  pre¬ 
vents  needless  blows  that  ‘knock’ 
equipment  out-of-service  without 
cause.  Users  are  protected  against  ir¬ 
ritating  and  often  costly  shutdowns 
due  to  faulty  fuses  blowing  when 
trouble  does  not  exist. 


By  specifying  BUSS  fuses,  you  are 
providing  the  finest  electrical  protec¬ 
tion  possible,  —  and  you  are  helping  to 
safeguard  the  reputation  of  your  prod¬ 
uct  for  quality  and  reliability.  To  meet 
your  needs,  the  BUSS  fuse  line  is  most 
complete. 


For  more  information  on  BUSS  and 
FUSETRON  Small  Dimension  fuses 
and  fuseholders,  write  for  bulletin  SFB. 

Bussmann  Mfg.  Division  McGraw- 
Edison  Co.,  University  at  Jefferson, 
St.  Louis  7,  Mo. 
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now,  moM. flexible 
line  of  PNP  Germanium 


Power  Transistors 


MORE  THAN  100  TYPES 


40  WATT  GROUP 
Typts  AvailabI* 


Minimum  Brukdown  VolU|«t 


30-WATT  GROUP 
Types  Available 


Minimum  Bicakdown  Volta|«t 


20-WATT  GROUP 
Types  Available 
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Minimum  Breakdown  Voltaiet 


(Minimum  lar|f  si|nal  current  fain:  40-wttt  group  at  1.0  A 
30- watt  group  at  0.7$  A,  20-watt  group  at  O.SO  A. 
tMinimum  b-eakdown  voltage,  collector  to  base  with  emitter  open. 


IFive  packages:  diamond,  female  industrial  with  solder  lugs  or 
flying  leads,  and  male  industrial  with  soMer  lugs  or  flying  leadv 


Reliable  products  through 

Advanced-Engineering 

semiconductors 

CBS-HYTRON,  Semiconductor  Operations,  Lowell.  Mass. 

A  Division  of  Columbia  Broadcasting  System,  Inc. 

Sales  Offloee:  Ntteark,  N.  J.;  Jfelroae  Park,  Itt.;  Lot  Anpeira,  Calif. 


Whatever  your  needs  in  PNP  germanium  power  tran¬ 
sistors,  CBS-Hytron  can  supply  them:  In  a  choice  of  three 
sizes  of  collector  dissipations  . . .  20,  30  or  40  watts.  In  a 
choice  of  five  packages  .  .  .  diamond,  female  industrial 
with  solder  lugs  or  flying  leads,  and  male  industrial  with 
solder  lugs  or  flying  leads.  And  in  36  choices  of  collector- 
to-base  voltages  and  large-signal  current  gains. 

See  tables  for  types  available.  Write  today  for  Bulletin 
E-288  giving  complete  data  on  EIA,  military  and  special 
types  in  the  widest  range  of  current  gains,  collector  volt¬ 
ages  and  currents  available.  Let  the  unsurpassed  flexi¬ 
bility  and  width  of  this  CBS-Hytron  line  help  solve  your 
individual  power  transistor  problems. 
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2  BASIC  PROBLEMS 

in  testing 

electronic  systems 


Many  complex  electronic  systems-missile  guid¬ 
ance  is  a  good  example-may  require  testing  that 
takes  days  by  conventional  methods.  Yet  the  end 
function  of  such  a  system  may  last  only  a  few  min- 
utes-even  seconds. 

Other  systems,  though  less  complex,  must  be 
tested  in  such  large  numbers  that  adequate  per¬ 
sonnel  are  frequently  unavailable  to  perform  tests 
by  conventional  means. 

The  SCATE  system  of  automatic  test  equipment 
can  solve  both  problems.  It  provides  self-chocking 
automatic  testing  which  is  fast,  flexible  and  fool¬ 
proof. 

The  system  evaluates  all 
important  parameters  of 
equipment  under  test,  in¬ 
cluding: 

1. RF  sensitivity,  center  fre¬ 
quency,  band  width,  power 
output,  noise  figure. 

2.  Audio  frequency  gain,  band 
width,  power  output. 

3.  Video  pulse  circuitry,  in¬ 
cluding  pulse  decking, 
logic,  digital  comparison, 
pulse  delays. 

4.  Voltage  levels,  DC  and  AC. 

5.  Servo  response. 

6.  Mechanical  response. 

Stromberg-Carison  has  standing  designs  for  all 

the  standard  components  which  go  into  a  SCATE 
system,  and  is  fully  experienced  in  designing  cus¬ 
tom  components  which  may  be  required  in  any  test 
system. 

Complete  details  on  the  SCATE  system  and  other 
Stromberg  Caiison  automatic  test  equipment  are 
available  on  request. 


an  •utomatically  byth*  SCATE  systam. 


*"Tbtn  Is  nothing  finsr  than  a  Stromberg-Carison" 

STROM  BE  R  C  ••  C  A  R  L  S  O  N  ^ 

I ‘ 

VT'  1464  N.  Goodman  Strtft  •  Roch«$t*r  3.  N.  Y.  ■ 

£f0ctronic  and  eomm/mcation  productt  for  homa,  intfuitry  ana  dafanaa 
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W  .  • .  NO  LEAKAGE 
plus  electrical  continuity 
with  no  arcing  or  burning  I 

These  wave  guide  seals,  developed  by  Parker  Seal  Company  offer 
leak  proof  effective  sealing  while  affording  electrical  continuity 
with  provision  for  prevention  of  R/F  leakage  and  interference. 

In  addition  they  afford  considerable  savings  by  requiring  simple,  less 
expensive  flanges  and  quick  easy  assembly.  They  assure  visual  installation 
inspection  and  are  re-useable. 


Series  5600  fits  all  EIA  (RETMA)  L  band  guides  WR90  ■ 
thru  WR2300.  Others  for  X  band  guides,  as  well  as  specials.  L 


For  complete  details  send  for  catalog. 


1  BEFORE  FASTENING  {  AFTER  FASTENING  J 


arker  seal  company* 


A  DIVISION  ov  |3arkor  ^Hannitin  co*^oi*iion 
CUIVEH  CITY,  CALIFORNIA 


formerly  Franklin  C.  Wolfe  Co. 


e 
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PRODUCTS 


Low  co-efficient  of  friction  pro-  Thechemicolly  resistant  outer  jock-  No  stripping.  Sotderoble  at  low 

vides  "loy-in"  qualities  similar  to  et  removes  any  danger  of  magnet  temperature  without  damage  to 

tried  and  true  Nyform  (nylon  wire  damage  by  severe  varnish  copper  conductor, 

coated  Formvar).  or  compound  treatments. 

$X  Soderon  is  available  in  sizes  10-46  AWG,  inclusive. 

Packaged  on  spools,  reels,  pails  and  *Magna  Pale”.* 


Wire  deiigned  with  tha  futura  in  mind .  . .  Cttax  "fiald  tattad"  Magnal  Wire 


MAGNET  WIRE  DIVISION.  Essex  Wire  Corp..  Fort  Wayne  6.  Indiana 

Manafatturing  Manta;  Sirminghem,  Alabomo;  Anoheim,  CoUfernio;  fart  Wayne,  Indioae;  Nilhdele,  Michigan 


NATIONAL  NETWORK  OP  WAREHOUSES  AND  SALES  OFFICES...  CALL  YOUR  LOCAL  “ESSfX  MAN 
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■’  TEST  SICNAL  IIEYE« 

Portable  or  standard  rack  mountini.  Self-con¬ 
tained  regulated  power  supply. 


VERTICAL  BLANKING  INTERVAL 
TEST  SIGNAL  KEYER 
1008-A 


The  Telechrome  Model  1008  A  Vertical  Blanking  Interval  Keyer  is  a  self- 
contained  portable  unit  that  makes  possible  transmission  of  television 
test  and  control  signals  between  frames  of  a  TV  picture.  Any  test  signal 
(multiburst,  stairstep,  color  bar,  etc.)  may  be  added  to  the  composite 
program  signals.  The  keyer  will  operate  anywhere  in  the  TV  system 
and  operates  from  composite  video,  sync,  or  H  &  V  drive.  The  test 
signals  are  always  present  for  checking  transmission  conditions  with¬ 
out  impairing  picture  quality.  The  home  viewer  is  not  aware  of  their 
presence. 

These  continuous  reference  signals  may  be  used  in  connection  with 
various  Telechrome  devices  for  automatic  correction  of  video  level, 
frequency  response,  envelope  delay,  differential  gain  and  differential 
phase. 

IMPORTANT:  Checking  after  programming  is  costly  and  at  best  highly 
inefficient  since  conditions  constantly  vary.  The  Telechrome  Vertical 
Interval  Keyer  minimizes  post-program  checking  and  overtime  ex¬ 
penses.  It  provides  instant  indication  of  deteriorating  video  facilities 
so  that  corrective  measures  can  be  undertaken  immediately  —  manually 
or  automatically  during  programming. 

Now  in  use  by  CBS,  NBC,  ABC,  BBC  ITA  (Brit.),  NHK  (Japan) 
Write  for  Specifications  &  Details 


Video  picture  with  multiburst  test  signal  in¬ 
serted,  as  seen  on  picture  monitor. 


Test  signal  Is  thin  line  between  frames.  All  test 
signals  can  be  transmitted  during  vertical  blank¬ 
ing  portion  of  video  signal. 


1003-C  VIDEO  TNANSMISSION 
TEST  SICNAL  GENERATOR 
Completely  self-contained,  portable.  Produces 
multi-frequency  burst,  stairstep,  modulated  stair¬ 
step,  white  window,  composite  sync.  Variable 
duty  cycle.  Regulated  power  supply.  12V*’’  stand¬ 
ard  rack  mounting  or  in  carrying  case.  Integrates 
with  above  model  1008-A  Test  Signal  Keyer. 


1043-0R  VERTICAL  INTERVAL 
DELETER-ADDER 

Integrates  with  model  1008-A  to  recognize  In¬ 
coming  test  signals.  Deletes  incoming  test  sig¬ 
nals  and/or  adds  new  test  signals. 
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lOOKC, MODEL  7150 


lOMC.MODCL  7170 


lOMC, MODEL  7170 


Long  considered  standard 
equipment  for  making  rapid, 
precise  frequency  measure¬ 
ments,  Berkeley  EWJT  meters 
are  now  available  with  over 
twenty  standard  modifications 
designed  for  an  ever-broaden¬ 
ing  variety  of  applications. 
Most  EPUT  meters  are  equip¬ 
ped  to  make  period  measure- 


The  full  line  offers  meters  of 
four  degrees  of  precision  rang¬ 
ing  from  a  tenth  of  a  milli¬ 
second  to  a  tenth  of  a  micro¬ 
second.  Versatile  7000  Series 
instruments  feature  selectable 
sensitivity  for  noise  discrimi¬ 
nation,  trigger  level  adjustable 
over  a  wide  range,  slope  selec¬ 
tion  and  very  nigh  input  im¬ 
pedance. 


EPUT  meter  and  time  interval 
meter  in  a  compact  economical 
package,  these  Instruments 
are  widely  preferred  as  gen¬ 
eral  purpose  laboratory  equip¬ 
ment  for  precise  frequency 
and  time  measurement.  Uni¬ 
versal  instruments  feature  as 
many  as  ten  distinct  operating 
functions. 


5210  eOKTABLE 
100KC 


lOOKC.MODEL  7111 


lOOKC, MODEL  TDSO 


Counters  which  deliver  output 
signals  when  selected  numbers 
are  reached  are  widely  used 
for  precise  control  of  diverse 
operations.  Output  signals  may 
be  relay  closures,  sharp  volt¬ 
age  pulses  or  changes  in  dc 
level.  5400  Series  instruments 
operate  at  speeds  up  to  40.000 
counts  per  second  and  deliver 


lllllill! 


fOMC.MOOCL  7070 


GATING  COUNTERS 

The  counting  interval  of  these 
Instruments  can  be  accurately 
controlled  by  a  broad  variety 
of  input  signals.  Widely  useful 
as  a  systems  building  block, 
several  of  these  units  will  per¬ 
form  as  EPUT  meters  or  time 
interval  meters  when  operated 
in  conjunction  with  an  Inde¬ 
pendent  source  of  time  sig¬ 
nals. 


lOOKC, MODEL  7150 


0.  lUeEC.UNIT*  MODEL  7270 


TIME  INTERVAL  METERS 


%i20  POMTAtLe,tOO^CC  VNITS 


UNIVERSAL  EPUT  AND  TIMERS 

rAmhifiin*  th*  fufirtinnc  nf  an 


EPUT®  METERS 


ments  of  low  frequency  sig¬ 
nals. 
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INDUSTRIAL  TOTALIZING  COUNTERS 

Berkeley  makes  rugged  counters  with  top  speeds 
from  125  cps  to  10,000  cps  and  capacities  up  to 
one  billion  counts.  Model  5805  utilizes  miniature 
magnetic  amplifiers  for  long-term  trouble-free 
operation. 


COUNTER-CONTROLLERS 


trui  MtifcKb 

These  instruments  will  create  direct 
digital  indications  of  rotating  speed, 
flow,  pressure,  temperature  and  similar 
physical  quantities  in  any  desired  units 
— for  exampia,  rpm,  gals/sec,  psi,  etc. 
Direct  indication  is  made  possible  by  a 
counting  interval  variable  over  a  wide 
range  in  small  increments. 


output  signals  at  one  or  two  „ 

preset  totals.  5800  Series  con-  “oo*!-  •••« 
trollers  utilize  miniature  mag¬ 
netic  amplifiers  for  maximum  reliability  in  in¬ 
dustrial  control  applications.  Operable  at  speeds 
up  to  5000  counts  per  second,  these  units  are 
obtainable  with  from  1  to  12  preset  points. 


Berkeley  Division 


2200  Wright  Avenue,  Richmond  3,  California 
a  division  of  Beckman  Instruments,  Inc.  t-4 


plus  compatible  auxiliary  equipment 


and  many  more  standard 
and  special-purpose 
instruments 


EXTEND  FREQUENCY 
MEASUREMENT  TO  1000  Me. 

Model  7570  Series  heterodyne  converters 
eitend  freduency  meesuring  range  of  10  Me 
EPUT  meters  with  increased  accuracy  and 
sensitivity.  Equipped  with  from  one  to  three 
converters,  all  simultaneously  housed  in  the 
cabinet  shown,  the  range  can  be  eitended 
to  no  Me,  to  220  Me  or  to  1000  Me.  Sen¬ 
sitivity  of  one  milliwatt  or  better  insures 
that  loading  effects  will  not  distort  measure¬ 
ments  of  weak  signals. 


EXTEND  FREQUENCY 
MEASUREMENT  TO  12,000  Me. 

Digital  presentations  of  frequencies  up  to 
12,000  Me  can  be  obtained  with  the  Model 
7580  computing  transfer  oscillator  operated 
with  a  universal  EPUT  and  Timer.  Built-in 
computer  calculates  harmonic  number  which, 
preset  Into  counter,  creates  a  decimal  dis¬ 
play  of  actual  frequency  under  test.  With 
no  manual  calculations,  measurements  are 
ordinarily  performed  in  one  fifth  the  time 
previously  required. 


Beckman/Berketey  manufactures  several  times 
the  number  of  products  pictured  on  this  page. 
Of  particular  interest  are  standard  modifications 
to  meet  the  many  diverse  counter  applications 
which  have  come  to  our  attention.  In  addition, 
our  Special  Products  Department,  constructs 
auxiliary  equipment,  such  as  input  scanners, 
output  data  converters  and  other  equipment  to 
meet  individual  customer  requirements. 


RECEIVE  WWV 
FOR  CALIBRATION 

The  crystal-controlled  oscillator  In  EPUT 
meters  and  timers  can  be  rapidly  and  pre¬ 
cisely  calibrated  by  bringing  a  harmonic  to 
tero  beat  with  a  WWV  standard  frequency. 
The  liMel  905  receives  WWV  frequencies 
of  2.5,  5,  10,  15,  20  and  25  Me.  The  choice 
of  sis  transmission  frequencies  insures  re¬ 
ception  under  adverse  conditions.  A  front- 
panel  meter  provides  a  visual  indication  of 
exact  zero  beat. 


PRINT  READINGS 
ON  PAPER  TAPE  ^ 

Plugged  Into  a  counter  readout  socket,  the 
Model  1452  prints  each  counter  Indication 
successively  on  a  standard  adding  machine 
tape.  Ideal  for  stability  checks,  recording 
transients  or  simply  procuring  a  permanent 
printed  record  of  measurements. 


TRANSDUCERS 

Berkeley  manufactures  a  variety  of  trans¬ 
ducers  which  translate  physical  events  Into 
electrical  pulses  suitable  for  counting  and 


OBTAIN  LARGE  IN-LINE 
INDICATIONS 

Plugged  into  a  readout  socket  present  on 
nearly  all  Beckman  counters,  5910  Series 
indicators  display  the  counter  reading  In 
bright  red  digits  IVa  Inches  high.  The  dis¬ 
play  can  be  read  from  nearly  any  angle  and 
in  bright  light — even  sunlight.  Indicator  can 
be  located  nearby  or  at  a  remote  point. 


J  ♦ 

1  ■ 
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MAKE  OFF-THE-AIR 
FREQUENCY  MEASUREMENTS 

A  unique  combination  of  a  high  quality  com¬ 
munications  receiver  with  an  EPUT  meter, 
the  Model  7700  enables  an  operator  to  meas¬ 
ure  a  carrier  frequency  simply  by  tuning  the 
receiver  to  the  transmitted  signal  and  read¬ 
ing  the  precise  digital  indication  presented 
by  the  EPUT  meter.  A  transfer  oscillator  Is 
Incorporated  for  use  In  measuring  inter¬ 
rupted  carriers  and  frequency-shift  trans¬ 
mission. 


WANT  MORE  INFORMATION? 


Specific 

For  a  detailed  technical  bulle¬ 
tin  on  any  instruments  shown 
here  write  Beckman' Berkeley, 
2200  Wright  Avenue,  Richmond, 
California.  Be  sure  to  specify 
model  numbers. 


General 

Short  form  catalog  C706  con¬ 
tains  16  pages  of  information 
on  these  and  other  instruments. 
Write  or  fill  out  reader  service 
card,  if  provided. 


timing  purposes.  Shown  above  are  a  few 
tachometer  pick-ups  and  photoelectric  sens¬ 
ing  elements. 


Choosing  from  a 
complete,  diversified 
line  means... 

FULL  PERFORMANCE 

You  can  get  an  instrument  that  meets 
all  your  requirements. 

LOWER  COSTS 

No  need  to  purchase  unnecessarily 
complex  equipment  for  a  limited  job. 

REDUCED  OBSOLESCENCE 

New  needs  can  often  be  met  by  ex¬ 
panding  rather  than  replacing  existing 
equipment. 
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Write  for 


your  copy 
"MAGNETIC  MATERIALS' 

This  32-page  book  conuins  valu¬ 
able  data  on  all  Allegheny  Ludlum 
magnetic  materials,  silicon  steels 
ana  special  electrical  alloys.  Illus¬ 
trated  in  full  color,  includes  essen¬ 
tial  information  on  properties, 
characteristics,  applications,  etc. 
Your  copy  gladly  sent  free  on 
request. 

ADDRESS  DEPT.  E-10 


When  the  conditions  of  service 
make  it  imperative  for  you  to  hold 
the  size  and  weight  of  magnetic 
cores  at  an  absolute  minimum,  that’s 
the  place  to  use  Permendur.  With 
it  you  can  push  the  flux  density  up 
to  20  kilogausses,  and  practically 
eliminate  weight  as  a  consideration. 

Along  with  its  suitability  for  cores 
wherever  the  premium  is  laid  on 
compactness,  Permendur  is  just  the 
thing  for  sonar  magnetostriaion 
applications,  too.  We  maintain 
proper  annealing  facilities  for  this 


alloy.  Write  for  technical  data  on  It, 
and  let  our  engineers  help  you  to 
cash  in  on  its  possibilities. 

In  addition  to  Permendur,  we 
offer  a  range  of  high-permeability 
alloys,  oriented  silicon  steels  and 
other  elearical  alloys  that  is  un¬ 
matched  in  its  completeness.  Our 
services  also  include  the  most 
modern  facilities  for  lamination 
fabrication  and  heat  treatment. 

Let  us  supply  your  requirements. 
Allegheny  Ludlum  Steel  Corporation, 
Oliver  Building,  Pittsburgh  22,  Pa. 


STEEIA^AKERS  to  the  Electrical  Industry  C'j^~7 


Allegheny  Ludlum 

V  WSW  DUD 
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Five  pluf-in  pulse  seneraters 
previde  any  cede-l  te  5  pulses 
—  with  cempletely  independent 
adjustment  ef  width  and  delay 
far  each  pulse. 


PULSE  DELAY; 

variable  0  to  300  microseconds 


JITTER 


PULSE  WIDTH: 

variable  0.2  to  2  microseconds 


PULSE  TIME  MODULATION: 
Sensitivity,  2  volts  RMS  per 
microsecond 


PULSE  JITTER  TESTER 

Model  PJ-1 


Displays  the  magnitude  and  waveform  of 
pulse  jitter  (time  deviation)  in  rate  gen¬ 
erators.  pulse  width  modulators, encoding 
devices  and  precision  time  generators. 


CODED 

MULTIPULSE 

GENERATOR 

Model  MP-1A 


MEASURES: 

PULSE  WIDTH  JITTER:  Peak-to-peak  time  de¬ 
viation  (AT)  at  the  half-amplitude  points, 
between  the  leading  and  trailing  edges  of  a 
recurrent  pulse  having  a  nominal  width  rep¬ 
resented  as  "T"  in  the  diagram  at  left. 


RISE  AND  DECAY  TIME: 

01  microsecond 


GROUP  REPniTION  RATE 
10  to  10,000  pps 


ABSOLUTE  JITTER:  Time  deviation  (AT)  at 
the  half-amplitude  points,  from  leading  edge 
to  leading  edge  of  successive  pulses  (of 
duration  "T"  in  the  diagram)  in  a  pulse  train. 
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Used  to  modulate  r-f  signal  generators  with 
coded  pulse  groups.  Internal  or  external 
sync;  square  wave  output,  10  to  10,000  pps. 
Pulses  can  be  independently  pulse  time  mod¬ 
ulated  by  external  signal. 

APPLICATIONS:  Design  and  testing  of  mis¬ 
siles,  radar,  beacons,  IFF,  telemetry,  etc 


RELATIVE  JITTER;  Peak-to-peak  time  devia¬ 
tion  (AT)  at  half-amplitude  points  of  the 
leading  edge  of  one  pulse  to  the  leading 
edge  of  a  reference  pulse.  The  time  difference 
between  the  two  is  ‘‘T"  in  the  diagram. 


Repetitian  Rate  Jitter:  5  millimicroseconds  to  100  microseconds 
full  scale  Relative  or  Width  Jitter:  5,  10,  100  millimicroseconds. 


POLARAD  ELECTRONICS  CORPORATION 


Please  send  me  information  and  specifications  on: 

□  Model  MP-IA  Coded  Multi-Pulse  Generator 

□  Model  PJ-1  Pulse  Jitter  Tester 

n  Model  VS-2  Rapid-Scan  Ratio-Scope  (see  reverse  side  of  page) 

□  Model  ESG  Electronic  Sweep  Generator  (see  reverse  side  of  page) 

My  application  is:. _ 
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for  compittt  spocifications. 

Ask  your  neartst  Polarad 
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Pagts)  for  a  copy  of  "Notes 
on  Microwave  Measurements" 
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Company 


43-20  34th  Street  Loitg  Island  City  1 ,  N.  Y. 

Representatives  in  principal  cities 
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Saves  Engineering  Manhours 


ELECTRONIC  SWEEP  GENERATOR 

Model  ESG  1 ,000-1 5,000  me 

Sweep  width  continuously  adjustable,  single  frequency 
to  an  entire  octave. 


RAPID  SCAN  RATIO-SCOPE 

Model  VS-2 

Displays  the  ratio  of  two  input  signals;  gives  visual  plot 
of  VSWR  as  a  function  of  frequency. 

Measure  and  Analyze: 

VSWR,  transmission  and  reflection  coefficients,  gain  and 
attenuation,  image  rejection,  sensitivity,  selectivity,  band 
width  and  filter  characteristics,  antenna  patterns,  etc. 

Microwave  Components: 

Radars,  receivers,  beacons,  waveguides,  antennas,  pads, 
terminations,  couplings  and  hybrid  junctions,  attenuators, 
crystal  mounts,  preselectors,  amplifiers. 


Complete  VSWR  pattern  of  a  microwave  compo¬ 
nent  over  an  entire  frequency  octave  is  dis¬ 
played  on  a  calibrated  7"  CRT. 


Instantaneous 
measurements 
at  a  single 
frequency  or 
over  an  entire 
swept  frequency 
range  can  be 
obtained  with 
an  Electronic 
Sweep  Cenerator 
and  a  Rapid- 
Scan  Ratio  Scope 


Typical  set  up  for  measuring  VSWR  of  a  microwave  com¬ 
ponent.  Directional  coupler  outputs  feed  incident  and 
reflected  signals  separately  into  the  Ratio-Scope.  Scope 
displays  the  pattern  of  the  ratio  between  the  two  inputs 
over  the  entire  frequency  range  swept. 


VSWR  at  any  single  frequency  is  indicated  on 
the  Ratio- Scope  front  panel  meter. 
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MAIL  THIS  CARD 

for  complete  specifications. 
Ask  your  nearest  Polarad 
representative  (in  the  Yellow 
Pages)  for  a  copy  of  "Notes 
on  Microwave  Measurements' 
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BUSINESS  REPLY  CARD 

First  Closs  Permit  No.  18,  Long  Island  City  1,  N.Y. 


43-20  34th  Street  Long  Island  City  1,  N.Y 

Representatives  in  principal  cities 


How  You  Can  Cut  Product  Costs 
With  Indox  V  Ceramic  Napets 

Experience  in  the  design  and  production  of  Indox  V,  for  such 
products  as  the  loudspeaker  below,  points  the  way  to  sub¬ 
stantial  savings  in  manufacturing  costs  for  other  products 
using  permanent  magnets. 


WHAT  IS  INDOX  V 
Indox  V  is  a  highly  oriented  bari¬ 
um  ferrite  material.  Its  energy  is 
comparable,  on  an  equivalent  weight 
basis,  to  that  of  Alnico  V — the  most 


powerful  permanent  magnet  mate¬ 
rial  available.  Indox  V  magnets 
possess  unique  advantages  —  light 
weight,  high-electrical  resistivity, 


NEW  INDOX  V  LOUDSPEAKER  DESIGN... 

•  ChU  mafnct  cist  20%  •  Sms  25%  in  weight  •  Reduces  length  46% 

High  fidelity,  permanent  magnet  loudspeakers  normally 
use  an  Alnico  slug  (A)  or  ring  magnet.  Assembly  (C)  il¬ 
lustrates  how  one  loudspeaker  was  redesigned  to  use  Indox  V, 
with  the  results  indicated.  Assemblies  shown  in  proportion. 


(A) 
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THE  INDIANA  STEEL  PRODUCTS  COMPANY 

VALPARAISO,  INDIANA 

WORLD’S  LARGEST  MANUFACTURER 

OF  PERMANENT  MAGNETS 

IN  CANADA:  TN«lf»dlano  $f««l  Prodvctt  Compony  Cpnotfo  tlmlM.  Kitckpnpr.  Ontario 


great  resistance  to  demagnetization, 
and  inexpensive,  non-critical  raw 
materials  —  plus  an  energy  product 
over  three  times  that  of  non-oriented 
ceramic  magnets. 

APPLICATIONS 
Indox  V’s  excellent  magnetic  qual¬ 
ities  and  special  properties  suggest 
wide  usage  in  many  applications. 

Among  them: 

D.  C.  Motors  of  Medium  Size  with 
Indox  V  fields  have  a  high  efficiency 
and  show  high  starting  and  stall 
torques  characteristic  of  series  wound 
motors. 

Holding  Devices  can  take  advantage 
of  Indox  V’s  total  potential  energy 
which,  per  pound  of  magnet  weight, 
is  appreciably  higher  than  that  of 
Alnico  V. 

Torque  Drives  using  Indox  V  discs 
can  be  magnetized  with  multiple- 
pole  faces. 

The  list  of  other  promising  applica¬ 
tions  is  growing. 

WHO  MAXES  INDOX  V 
Only  Indiana  Steel  Products 
makes  this  oriented  ceramic  magnet, 
with  an  energy  product  of  3.5  mil¬ 
lion  EiH..  And,  because  Indiana 
also  produces  Alnico  and  all  other 
permanent  magnet  materials,  it  is 
uniquely  qualified  to  recommend  the 
one  best  material  for  your  design. 
You  are  invited  to  consult  with 
Indiana’s  design  engineers  for  expert 
help  on  any  application  involving 
permanent  magnets. 

SEND  FOR  FREE 

LITERATURE 
Write  for  your 
copy  of  the  bulletin 
“Indox  V  Ceramic 
Permanent  Mag¬ 
nets,”  describing 
magnetic  properties 
design  considera¬ 
tions,  and  sizes  and  shapes  available 
from  stock  for  experimental  work. 
Ask  for  Bulletin  No.  18-AlO. 
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Consumers  now  want  reliability  in  addition  to  good  reception,  quality  pictures,  and 
advanced  styling. 

General  Electric  meets  this  need  with  new,  complete  line  of  Service  Designed  reliable 
tubes  for  TV— dependable,  backed  by  experience  in  military  tube  design  and  manufacture. 

Production  and  field  failures  reduced,  costs  cut  for  set  manufacturers. 


Today’s  market  for  television  sets  calls  for  high  stand¬ 
ards  of  receiver  performance.  Having  experienced,  over 
the  years,  the  benefits  of  a  constantly  improving  product, 
buyers  are  acrust<»med  to  the  best  in  picture  reception. 
Now  they  are  adding  reliability  to  their  demands. 

As  a  leading  supplier  of  receiving  tubes,  we  at  General 
Electric  have  been  aware  of  the  television  buying  public’s 
increasing  insistence  on  quality  performance  all  the  time. 
Moreover,  there  is  a  growing  awareness  on  the  part  of  TV 
manufacturers  that  tube  reliability  is  fundamental  to  good 
set  performance  -  that,  as  sometimes  is  said,  “a  receiver 
is  as  good  as  the  tubes  that  are  in  it.” 

Charged  with  helping  manufacturers  supply  superior 
sets  to  an  exacting  market.  General  Electric  now  has  ap¬ 
plied  its  res«mrces.  skills,  and  equipment  to  building 
greater  reliability  into  70  G-E  Service-Designed  Tubes 
for  television.  The  range  of  these  70  types  encompas-ses 
virtually  every  socket  requirement. 

5-STAR  HIOH-REUASILITY  EXPERIENCE  APPLIED 
Flying  safety,  fire-control  accuracy,  missile  dependability: 
these  and  other  critical  needs  for  military  tube  reliability 
have  given  General  Electric  wide  experience  in  high- 
reliability  manufacturing  techniques. 

The  methods  found  es.sential  f(»r  reducing  military 
tul>e  ino|)eratives  and  stabilizing  tul>e  fierformance  have 
lieen  heavily  drawn  on  to  increase  the  reliability  of 
General  Ele<-tric  tul)es  for  television. 

An  example  of  such  methods  is  “Snow  White”  manu¬ 
facture.  G-E  workers  who  assemble  tubes  for  TV  now 
wear  lint-free  dacron  and  nylon  garments.  Air  is  filtered 
and  conditioned  to  keep  out  dust  and  lint,  the  most 
frequent  causes  of  short-circuits  throughout  tulie  life. 

NINE  ACROSS-THE-BOARD  RELIABILITY  ADVANCES 

Besides  lint-free,  dust-free  manufacture,  eight  important 
across-the-board  steps  are  being  taken  to  promote  in- 
creaserl  reliability  in  G-E  tubes  b>r  television.  Many  more 
improvements  are  being  made  to  individual  types. 


New  tests  are  more  exacting  than  any  before  applied  to 
tubes  for  TV.  An  accelerated  heater-cycling  test  assures 
that  tubes  will  perform  properly  under  wide  variations 
in  household  line  voltage.  A  new  G-E-developed  direct- 
current  testing  method  for  shorts  and  opens  has  500% 
greater  sensitivity  and  eliminates  human-operator  error. 

Glass-strain  specification  tests  have  been  tightened  to 
a  point  where  they  match  strict  military-tube  require¬ 
ments.  G-E  life  tests  now  are  twice  as  rigid  as  the  JAN 
specifications  for  tubes  in  the  entertainment  class. 

Other  important  across-the-board  advancements  are 
being  made  in  materials  and  manufacturing  processes. 
On  individual  tubes,  as  many  as  20  specific  improvements 
bring  higher  dependability  than  ever  before. 

SAVINGS  TO  TV  MANUFACTURERS 

In  addition  to  entrenching  set  manufacturers  in  a  TV 
market  that  demands  quality  performance  at  all  times. 
General  Electric’s  new  Service- Designed  tube  program 
offers  cost  savings  that  are  direct  and  apparent. 

First:  fewer  production-line  slowdowns  from  tube  fail¬ 
ures.  Second:  less  “dead  inventory”  of  receivers  in  the 
factory  that  won’t  pass  final  inspection  and  must  be  re¬ 
worked.  Third:  lower  warranty  costs,  once  sets  have  been 
shipped  and  delivered. 

GET  THE  FULL  RELIABILITY  STORY! 

The  complete  account  of  what  G.E.  has  done  to  increase 
tul)e  reliability  is  far  too  comprehensive  to  appear  here. 
Among  the  many  improvements,  however,  are  specific  steps 
that  will  interest  every  member  of  your  designing  staff. 

I  recommend,  therefore,  that  you  contact  your  nearest 
G-E  Receiving  Tube  Department  office  at  left,  and  ask 
for  a  G-E  tube  engineer  to  call  at  your  convenience. 

Besides  posting  you  fully  on  the  over-all  General  Elec¬ 
tric  reliability  program,  he  will  be  glad  to  review  with 
you  the  details  of  this  program,  tube  by  tube,  as  they 
affect  TV  circuits  now  in  production,  in  the  breadboard 
stage,  or  on  your  designers’  drawing-boards. 
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GENERALifJ  ELECTRIC 


Now,  Immediate  Delivery  from  Stock  on 


F188/F187 


F610:4 


F189  F167 


F610-1  F612-1 


MfUiUbl*  ln<uctotl  High  (i,  modcfately 
lowlou 


High  )l.  kMt  lots,  Mgh 


Rush  service  for  designers  -  use 
this  handy  materials  selector  chart 


Ferrite  Cores  available 
in  various  materials  for 
development  and  design 
engineers  to  cover 
specific  frequency  bands 
of  operation  from  1  KC 
to  50  megacycles.  General 
Ceramics  provides  extra¬ 
fast  service  on  sample 
quantities  for  develop¬ 
ment  and  will  make 
prompt  delivery  on  pro¬ 
duction  parts  in  reason¬ 
able  quantities.  Call, 
wire  or  write  General 
Ceramics  Corporation, 
Keasbey,  New  Jersey. 
Please  direct  inquiries 
to  Dept.  E. 


Industrial  Ceramics  for  Industrial  Progress . . .  Since  1906 
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Rtctrbing  Ha4t 


HighUQ,  magnetic  statxhty, 
sofwima*  adjustabl* 

ModiraUQ,h«h|l, 
magnatic  itabiTity, 
adiustabla 


magnetic  stability 
High|i,modaraUly 
kiwlou 


High|t,  moderate  to  high  Q, 
magnetic  stability,  at  much 
as  10  to  1  adjustobility  with 
mechanical  or  biasing 
methods 


High  U,  low  loss,  high 
saturation,  resistance 
to  wear _ 
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1  ke-l  me 
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lOmci-lOOmcs 
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Band  Transformart 
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jar _ _ 

“Q-r 
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Materials  ter  lUtar 

inductors  atiply _ 

“Q-r 

jar _ 

*H” 

-ar 

-gr _ 

Same  as  Wide 
Band  Transtermars 

high  Q  selective 
circuits,  materials  under 
filter  inductors  apply. 

For  others,  materials 
under  wide  band 
transtermars  apply 
Materials  under  wide 
band  transtermars  apply 
“I?" 

••ar.n-i" 


Cup  cores,  toroid^ 
C-cores,  E-coree, 

.  **« _ 

Cup  cores,  threaded 
cores,  torords 


Cup  cores,  toroide, 
C-cores,  E-coras 


Rods,  threadad 
cores,  tunabla  cup 

jaires _ 

Thmadedcores  or 
rods  ter  mechanical 
tuning .  Toroids. 
C-coras.  E-cores  for 
biasing  methods 
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TUNG-SOL  POWER  TRANSISTORS  IMPROVED 
THREE  WAYS  BY; 


NEW 


Tung'Sol’s  new  true  cold-weld  seal  represents  a  major 
advance  in  transistor  technology.  An  exclusive 
Tung-Sol  development,  cold-weld  sealing  increases 
TO-3  outline  package  efficiency  and  brings  designers  a 
threefold  bonus  in  over-all  transistor  performance. 

Improve<l  thermal  qualities.  The  cold-weld  process 
produces  a  hermetic,  copper-to-copper  seal  and  makes 
possible  a  100%  copper  transistor  with  thermal  prop¬ 
erties  superior  to  previous  high  power  types. 

Improved  reliability.  Cold- weld  encapsulation  elimi¬ 
nates  heat  damage,  “splash”,  and  heat-caused  moisture 
that  can  impair  transistor  performance. 


Longer  efficient  life.  Even  through  temperature  fluctu¬ 
ations  that  cause  “breathing”,  the  cold-weld  seal  stays 
vacuum-tight,  moisture-proof — result  of  actual  integra¬ 
tion  of  the  copper  molecules  during  sealing. 

Tung-Sol  power  switches  with  the  new  cold-weld  seal 
withstand  the  most  rigid  combination  of  tests  given  any 
transistor — the  100  psi  “bomb”  immersion  test  and  the 
critically  sensitive  Mass  Spectrometer  leak  test.  Fur¬ 
ther,  they  meet  all  military  environmental  require¬ 
ments.  For  full  data  on  the  improved  Tung-Sol  types 
...  to  fill  any  transistor  need,  contact:  Semiconductor 
Division,  Tung-Sol  Electric  Inc.,  Newark  4,  New  Jersey. 


THCSI  TUNO-SOl  HlOH  POWtR  aO-3  OUTUNf ) 
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IMPROVED  SPEOFICATIONS  OF  TUNO-SOl 
COLO-WELDED  HlOH  POWER  TRANSISTORS. 


Type 

iVCES 

(V»E- -t-l.Ov) 
VoNs  (Min) 

8VCEO 

(■■-O) 

VoHsU 

2tl37l 

-40 

—20 

2N37S 

-80 

-40 

2N3M 

-60 

-30 

21(499 

-105 

-60 

Collector  DitsipoKon  @  25°C*...50  Watts 
Colloctor  Dissipation  @  55°C*...25  Watts 

Thermal  Resistance . 1.2°  C/Watt  Max. 

IC»0  @  VCI«— 25vT-25°C...0.5  Ma  Max. 
ICiO  @  VCI-— 25v  T-85°C...7.5  Mo  Max. 
Storage  Temperalvre . ^ . . . .  — 55  lo  -|-100°C 

•Meimtixg  bow  taaparotwre 
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Best  long  range  investment  for  indoor 
antenna  testing  and  free  space  chambers 

Manufactured  to  Military  Specifications 
...B.  F.  Goodrich  Microwave  Absorbents 
provide  the  most  accurate  reflection-free 
rooms  for  the  measurement  of  microwave 
antenna  patterns.  As  a  result  of  thorough 
quality  control  and  faaory  testing,  B.  F. 

Goodrich  Microwave  Absorbents  consist¬ 
ently  duplicate  free  space  conditions  in¬ 
doors  better  than  any  other  produa. 

In  addition  to  outstanding  elearical 
qualities,  our  absorber  is  light-weight, 
fire-retardant,  easy  to  install.  It  will  not 
deteriorate  in  performance  when  walked 
upon  and  has  excellent  water  and  weather 
resistant  properties. 

The  material  is  currently  being  pro¬ 
duced  in  a  number  of  thicknesses  provid¬ 
ing  broadband  operation  as  low  as  30 
megacycles.  Material  can  be  furnished 
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List  of  6.  F.  Goodrich  Broadband  Absorbers 


Designation 

Lowest 

Frequency* 

Thickness 

Maximum 

Reflection 

12  CM 

2500  me 

lV4'’-2" 

2% 

12  CM  -  1% 

2500  me 

IVf-T- 

1% 

12  CM  -  30db  2SC0  me 

m“-2” 

0.1%  at  X-band. 
2%  elsewhere. 

6  CM 

5000  me 

1* 

2% 

30  CM 

1000  me 

3V4M'' 

2% 

30CM-1% 

1000  me 

3V5--4- 

1% 

60  CM 

500  me 

T'-S" 

2% 

60  CM  -  1% 

500  me 

1% 

100  CM 

300  me 

10"-11' 

2% 

200  CM 

150  me 

26" 

2% 

600  CM 

50  me 

69" 

2% 

8  CM -glass 
fiber 

3600  me 

l-’-lVi- 

2% 

4  CM-glass 

fiber 

7500  me 

44' 

2% 

Mott  of  the  above  absorbers  can  be  furnished 
with  0.1%  maximum  reflection  at  selected  points 
in  the  frequency  band. 

*Atl  perform  up  to  30,000  me 


having  less  than  0.1%  reflection  at 
specific  frequencies.  For  darkroom  use,  a 
special  white  compound  can  be  applied 
to  rhe  surface  of  the  pads  to  increase 
light  reflectance. 

When  you’re  investing  thousands,  start 
right —specify  B.  F.  Goodrich  — the  com¬ 
pany  with  the  longest  experience  and 
."ecorJ  for  consistently  high  quality  micro- 
wave  material. 

For  new  booklet  on  these  absorbers 
write  The  B.  F.  Goodrich  Company,  486 
Derby  Place,  Shelton,  Conneaicut. 


REGoodrich 

microwave  absorbentM 


high  reliability . . .  extreme  compoictness 


IN  RBLIABILITY,  “850”  features  include  fully  transistor- 
ized  power  ampliBers  and  power  supply  . .  .  rugged  gal¬ 
vanometers  with  low  impedance,  high  current,  enclased  coil 
assemblies  and  velocity  feedback  damping  .  .  .  JAN  com¬ 
ponents  wherever  practical,  such  as  MIL-T-27  hermetically 
sealed  power  transformers,  MIL-approved  electrolytics  in 
power  supplies,  etc. . . .  forced  filtered  air  cooling  for  stable 
operation. 


If  you  want  a  practical  direct  writing  system  for  straight¬ 
forward  recording  in  the  range  from  E)C  to  100  cps  —  such  as 
computer  readout,  telemetry  recording  —  look  what  the  new 
Sanborn  “850”  offers  in  compactness,  reliability  and  operating 
convenience.  A  complete  8-preamplifier  module  with  power 
supply,  plus  an  8-channel  flush-front  recorder  package  con¬ 
taining  power  amplifiers  and  power  supply  at  rear,  occupy 
only  24  of  “850”  panel  space. 


PBRWORMANCB  characteristics  of  an  “850”  include  flat 
frequency  response  0-70  cps,  down  3  db  at  100  cps  (10  div. 
peak-to-peak  amplitude)  .  . .  thermal  drift  eliminated  by 
current  feedback  power  amplifiers  .  .  .  limiting  at  input  to 
prevent  amplifier  saturation  or  cut  off,  so  that  damping  is 
never  lost . . .  drift  less  than  0.2  div.  for  20°  to  40°  C.  changes, 
line  voltage  changes  from  103  to  127  volts .  . .  gain  stability 
better  than  1  %  with  20°  C.  and  20  volt  changes  .  .  .  linearity 
0.2  div.  over  50  divisions  .  .  .  clear,  permanent,  inkless  record¬ 
ings  in  true  rectangular  coordinates. 


And  in  operating  CONVKNIKNCB,  an  “850”  system  pro¬ 
vides  such  advantages  as  nine  electrically  controlled  chart 
speeds,  selected  by  pushbuttons  ...  a  choice  of  interchange¬ 
able  Preamplifiers  (DC  Coupling  and  Phase  Sensitive  De¬ 
modulator  presently  available,  with  others  in  development) 
. .  .  remote  control  of  chart  drive,  speeds,  timer  and  marker 
. . .  monitoring  connection  points  ...  a  Recorder  that  loads 
from  front  and  has  built-in  paper  take-up  and  paper  footage 
indicator. 


SANBORN  COMPANY 

-I75  Wyman  Straat,  Waltham  54,  Mast. 


A»k  your  local  Sanborn  Industrial 
Sales-Engineering  Representative 
for  complete  facts  —  or  urrite  the 
Industrial  Dwision  in  Waltham. 

(All  data  rabioct  to  ckanga  without  aotica) 


"VISIT  SANBORN  BOOTHS  9S7-959  AT  I  S  A.  SHOW' 
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FOR  THE  FIRST  TIME...  ALL  IN  ONE  WIRE  I 

WINDABILITY 
SOLDERABILITY 
VARNISHABILITY 
RELIABILITY. . . 


Knim 


Ph«lps  Dodg*  magnet  wire 
is  available  in  modern 
non-returnable  spools,  reels 
'  and  "Pakeze"  containers 


•  BETTER  WINDABILITY-”lay8  in”  easier. 

•  LOW  TEMPERATURE  SOLDERABILITY— 

no  damage  to  copper  conductor. 

•  IMPROVED  VARNISHABILITY- safer  in 
hot  varnish  soivents. 

•  FIELD-TESTED  RELIABILITY— uniquely  balanced 
properties  provide  better  thermal  life. 


Nyleze*  is  another  example  of  the  advanced  magnet  wires 
developed  by  Phelps  Dodge  through  its  Applied  Research. 
It  is  a  new  combination  of  materials  with  highly  desirable 
propterties  for  use  in  such  applications  as  series  armatures 
and  fields,  stators,  potted  coils,  random  wound  coils,  toroids 
and  other  difficult  winding  designs.  These  properties  suggest 
ptossibilities  for  cost  economies  and  improved  designs  that 
result  in  better  op>erating  performance  of  your  equipment. 
•Nyleze  is  red  in  color 
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Any  time  your  problem  is  magnet  wire,  consult  Phelps  Dodge  for  the  quickest,  easiest  answer! 


rO*T  WAVNE,  INDIANA 


CIRCLE  S3  READERS  SERVICE  CARD 
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ELECTRONICS  DIVISION 

CURTISS-WRIGHTe 

CORPORATION  •  CARLSTADT,  N.  J. 
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Distortion  Eliminating  Voltage  Regulator  responds  to  tran¬ 
sient  surges  and  harmonics,  as  well  as  to  normal  variations 
caused  by  line  and  load  changes.  The  Curtiss-Wright  Model 
104  DEVR  corrects  for  any  deviations  of  up  to  20%  from 
pure  sine  wave,  regardless  of  their  nature,  in  less  than 
125  microseconds. 

It  provides  the  answer  where  line  fluctuations  or  distortion 
cause  inaccuracies  and  loss  of  engineering  and  production 
man-hours  in  the  design  and  manufacture  of  electronic 
systems  for  aircraft  and  missiles.  In  servos  and  computers, 
and  wherever  summing  operations  are  performed,  the  Model 
104  DEVR  -assures  increased  accuracy  and  stability.  It  is 
invaluable  for  standards  laboratories  and  others  where  accu¬ 
racy  of  instrumentation  is  pushed  to  extremes;  it  also 
increases  equipment  life  by  eliminating  surges. 

Write  today  for  complete  information.  Price:  $1875  f.o.b., 
Carlstadt,  N.  J. 

The  DEVR  is  also  available  in  60  cps  model. 


8IMULTANKOU8I.V  AVAILABLE 


•  1.4  KVA 


regulation  ±1%  electronically 
response  125  microseconds 
distortion  elimination  to  less  than  0.3% 


.  I/...  regulation  :tl%  electro-mechanically 

4  KVA  „ 

response  20  V/sec 


How  Modern 
Is  American  Industry? 

A  Rpitort  by  the  McGraw-Hill  Department  of  Economics 


The  U.S.A.  is  starting  a  new  period 
of  eeonomie  growth,  as  we  leave  be¬ 
hind  the  recession  of  19.>8.  This  new 
period  presents  a  challenge  to  the  na¬ 
tion,  to  the  business  community  and 
above  all  to  the  individual  company 
—  to  grow  at  a  profit. 

By  now  it  is  clear  that  growth  is 
the  normal  way  of  life  for  the  U.S. 
Economy.  Since  1947,  our  national 
product  has  been  growing  at  a  rate 
of  3.7%  a  year.  And  no  recession, 
even  the  latest  and  most  publicized, 
has  interrupted  the  trend  for  long. 
Now  the  economy  is  growing  again. 

But  the  conditions  of  growth  arc 
far  different  from  those  that  pre¬ 
vailed  in  the  years  1917  to  I9.‘57. 

Tbday  growth  in  the  economy  does 
not  mean  pressure  on  capacity,  for 
most  industrial  firms.  It  does  not 
mean  easy  profits.  Rather,  this  is 
growth  under  highly  competitive  con¬ 
ditions,  with  profits  dependent  on  a 
firm’s  ability  to  hold  down  costs.  Is 
our  plant  and  equipment  modem 
enough  to  do  the  job? 

A  ISetr  Survey 

To  find  the  answers  to  this  ques¬ 
tion,  the  McGraw-Hill  Department 
of  Economics  has  just  completed  a 
special  survey  of  business  needs  for 
modernization.  The  survey  shows 
that  it  would  cost  $9.v  billion  to 
replace  today's  obsolete  equipment. 
And  this  is  a  priority  job,  if  business 
is  to  get  costs  down  for  the  years 
ahead. 

This  tremendous  need  for  mod¬ 
ernization  presents  a  challenge  to 
the  U.S.A.  as  a  nation.  The  Commu¬ 
nist  powers  are  making  a  strong  and 
disciplined  effort  to  demonstrate 
that  they  can  out-produce  us  —  that 
they  can  “plow  us  under”  in  a  con¬ 
test  of  industrial  strength. 


It  is  a  challenge  to  American 
business.  Our  people  expect  a  con¬ 
tinuously  rising  standard  of  living. 
Our  workers  expect  wage  increases. 
And  often  their  demands  mean  price 
inflation  —  unless  we  can  achieve 
sharp  gains  in  output.  The  public  de¬ 
mands  higher  national  income  with¬ 
out  inflation.  This  is  the  challenge  to 
business  as  a  whole. 

It  is  a  challenge  to  the  individual 
firm.  Growth  in  the  economy  no 
longer  means  an  automatic  rise  in 
.sales  and  profits  for  any  particular 


company.  There  are  no  shortages; 
industrial  capacity  is  ample.  So  to 
participate  in  growth,  the  individual 
firm  must  achieve  better  quality  or 
lower  costs  than  its  competitors. 
Otherwise,  there  will  be  no  profit  in 
growth  and  no  success  story  for  the 
company. 

Is  business  prepared  today  for 
these  challenges?  The  answer,  from 
our  study,  is  clearly  “No”.  The  pro¬ 
duction  and  distribution  facilities  of 
the  U.S.A.  are  not  efficient  enough 


to  ensure  our  continuing  superiority 
over  the  Communist  world,  to  match 
every  wage  increase  with  higher  pro¬ 
ductivity,  to  do  business  in  a  com¬ 
petitive  economy  at  satisfactory 
profit  to  the  individual  firm. 

This  statement  sounds  shocking  at 
a  time  when  much  industrial  capac¬ 
ity  is  idle  and  the  recession  just  be¬ 
hind  us  is  being  blamed  on  a  surplus 
of  capital  goods.  But  the  facts  speak 
for  themselves.  Here  is  the  record  on 
the  past  decade  of  investment  in  new 
plant  and  equipment,  and  here  is  our 


new  study  of  the  job  that  still  re¬ 
mains  to  be  done. 


Since  1947,  private  business  in  the 
U.S.A.  has  invested  $291  billion  in 
new  plant  and  eifuipment.  Our  man¬ 
ufacturing  capacity  has  increased 
about  80%  ;  electric  power  capacity, 
145%  ;  capacity  for  basic  raw  mate- 

*  Fizurea  on  “Decade  of  Expanaion”  are  for  the 
yaara  1947-19S7  ineloaive,  except  where  apecific 
reference  ia  made  to  preliminary  data  for  1968. 


THE  MODERNIZ.4TION  JOB  AHEAD: 

89.=>  BILLION 

The  McGraw-Hill  Department  of  Economics  asked  a  w’ide  sample 
of  manufacturing  companies,  and  experts  in  other  industries, 
“What  would  be  the  cost  to  replace  all  obsolete  facilities  with  the 
best  new  plant  and  equipment?”  Here  is  a  summary  of  the  esti¬ 


mates.  (Details  on  next  page.) 

MANUFACTURING  AND  MINING . S34.3  Billion 

PETROLEUM  INDUSTRY  .  5.3 

TRANSPORTATION  AND  COMMUNICATIONS...  18.4 

ELECTRIC  AND  GAS  UTILITIES .  12.0 

FINANCE,  TRADE  AND  SERVICES .  25.0 

TOTAL:  ALL  BUSINESS . $95.0  Billion 


Decade  of  Expanaion* 
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THE  McGRAW-HILL  SURVEY 
OF  MODERNIZATION  NEEDS 

Conducted  by  the  McGratc-Hill 
Department  of  Economict  in  August,  1958 


AGE  OF 

COST  TO 

MANUFACTURING 

REPUCE 

CAPACITY 

OBSOLETE 

Percent  Installed 

FACILITIES 

Prior 

Dec.  1945 

Dec.  1950 

to 

to 

to 

Millions 

INDUSTRY: 

Dec.  1945 

Dec.  1950 

Dec.  1957 

oft 

Iron  and  Steel . 

,..l.  47% 

16% 

37% 

2,855 

Nonferrous  Metals . 

.  47 

13 

40 

1,022 

Machinery . 

.  41 

21 

38 

3,224 

Electrical  Machinery . 

.  34 

18 

48 

1,917 

Autos,  Trucks  and  Parts . 

.  42 

11 

47 

2,204 

Transportation  Equipment 

(aircraft,  ships,  railroad 

equipment) . 

.  59 

9 

32 

854 

Other  Metalworking . 

.  54 

17 

29 

2,351 

Chemicals . 

.  30 

23 

47 

3,070 

Paper  and  Pulp . . 

.  49 

17 

34 

2,655 

Rubber . 

. .  46 

9 

43 

600 

Stone,  Clay  and  Class . 

.  46 

20 

34 

1,840 

Petroleum  Refining . 

.  45 

26 

29 

1,499 

Food  and  Beverages . 

.  58 

19 

23 

3,443 

Textiles . 

.  59 

18 

23 

1,001 

Misc.  Manufacturing . 

.  51 

21 

28 

6,236 

ALL  MANUFACTURING* 

.  48 

19 

33 

34,771 

'  Inc1ude«  petroleum  refinery  companies  listed  under  “petroleum  industry”  in  pre¬ 
vious  table. 


rials,  by  55%.  The  distribution  and 
service  industries  have  increased 
floor  space  by  roughly  50%  in  the 
decade.  In  1957  alone,  business  spent 
$37  billion  on  new  plants  and  equip¬ 
ment  —  more  than  the  combined  ex¬ 
penditure  in  all  of  Western  Europe 
plus  Canada. 

But  all  of  this  expenditure  has 
not  made  our  facilities  as  modem 
as  supposed,  or  as  modem  as  we 
need.  Of  the  $291  billion  invested 
by  business  since  1947,  roughly  $157 
billion  has  been  for  expansion  of 
capacity.  Only  $134  billion  has  been 
spent  to  replace  old  facilities  with 
better,  more  modern  equipment.  And 
in  recent  years,  this  investment  has 
not  purchased  as  much  new  equip¬ 
ment  as  the  dollar  figures  suggest, 
because  prices  of  capital  goods  have 
climbed. 

Our  postwar  capital  investment 
has  repaired  the  worst  of  the  obsoles¬ 
cence  accumulated  during  the  depres¬ 


sion  and  war  years.  But  huge  amounts 
of  old  equipment  are  still  in  use,  as 
shown  by  the  table  above.  This  is 
based  on  a  survey  of  the  age  of  man¬ 
ufacturing  capacity  in  several  hun¬ 
dred  companies,  representing  all  of 
the  major  manufacturing  industries. 
Almost  50%  of  our  present  capacity 
was  installed  before  or  during  World 
War  II.  More  than  65%  was  installed 
before  Korea.  Expert  studies  of  the 
major  non-manufacturing  indus¬ 
tries  show  that  the  age  of  equipment, 
in  those  industries,  is  even  greater. 

Thus,  of  all  business  plant  and 
equipment,  less  than  one-third  is 
modem  in  the  sense  of  ^*new"  since 
1950;  two-thirds  is  pre-Korea. 

This  over-all  figure  is  confirmed  by 
a  check  on  specific  industries : 

•  Nearly  two-thirds  of  our  metal¬ 
working  equipment  was  installed 
over  10  years  ago,  according  to 
preliminary  results  of  American 
Machinist’s  1958  census. 


•  Over  65%  of  the  freight  cars 
on  our  railroads  are  more  than  10 
years  old. 

•  Less  than  half  the  capacity  to 
process  chemicals,  rubber  or  pe¬ 
troleum  is  new  since  1950  —  a  pe¬ 
riod  that  has  seen  rapid  develop¬ 
ment  in  such  equipment  as  auto¬ 
matic  controls  for  these  process 
industries. 

These  examples  take  on  a  dollars- 
and-cents  meaning  when  we  recog¬ 
nize  that  the  latest  machine  tools 
are  about  40%  more  productive 
than  1948  models,  and  that  a  com¬ 
bination  of  new  freight  cars  and 
modem  freight  yard  equipment  can 
reduce  operating  costs  up  to  50%. 
New  instruments,  that  automatically 
direct  the  flow  of  a  chemical  ( or  other 
raw  material)  process,  can  often 
reduce  processing  costs  enough  to 
pay  back  the  cost  of  the  instruments 
in  one  year.  These  savings  cannot  be 
made  in  older  plants.  By  using  obso¬ 
lete  facilities,  our  industries  accept 
a  waste  in  labor  and  materials  that 
totals  many  billions  of  dollars  per 
year. 

ff'hy  Productivity 
Must  Rise 

The  U.S.A.  can  ill  afford  this  waste. 
In  the  economic  struggle  between 
the  free  world  and  Communist  world, 
our  margin  of  superiority  depends 
on  the  efficiency  of  our  productive 
facilities. 

For  the  growth  of  our  own  econ¬ 
omy,  wc  shall  need  a  sharp  rise  in 
productive  efficiency.  During  the 
next  ten  years,  American  business 
must  provide  the  goods  and  services 
required  for  a  population  that  will 
increase  by  32  million.  And  the  in¬ 
creased  population  will  expect  higher 
living  standards.  Furthermore,  the 
population  in  ten  years  will  include  a 
higher  proportion  of  dependent  per¬ 
sons  —  children  and  retired  people  — 
and  a  smaller  proportion  of  working 
age  men.  Thus,  with  a  relatively 
smaller  labor  force,  industry  must 
provide  more  goods  for  more  con¬ 
sumers. 

At  the  same  time,  industry  must 
strive  to  hold  the  line  against  rising 
costs.  In  an  economy  with  a  tight 
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labor  supply,  we  cannot  count  on  re¬ 
straint  in  wage  demands,  however 
desirable  such  a  development  might 
be.  In  the  past  ten  years,  hourly  wage 
rates  have  increased  over  5%  per 
year,  nearly  twice  as  fast  as  output 
per  manhour.  And  this  disparity  may 
well  continue  —  causing  still  more 
inflation— unless  we  make  more  rapid 
gains  in  productivity. 

We  ran  make  theHe  rapid  gains  — 
if  industry  goes  all  out  to  modernize 
its  equipment.  Output  per  manhour 
(in  manufacturing)  has  increa-sed 
only  2.5%  per  year  since  1951.  But 
this  compares  with  gains  of  4%  a 
year  in  1947-1950,  and  over  5%  in 
the  19208.  Today  the  machines  and 
techniques  are  available  for  us  to 
equal,  or  exceed,  these  records  —  to 
raise  output  per  manhour  at  least 
5%  per  year.  This  is  a  job  that  can, 
and  indeed  miist  be  done,  to  assure 
growth  in  the  economy  without  infla¬ 
tion. 

The  Job  Ahead 

The  dimensions  of  this  opportunity 
are  shown  by  the  table  on  the  pre¬ 
vious  page.  In  its  survey  on  the  need 
for  modernization,  the  McGraw-Hill 
Department  of  Economics  asked  a 
wide  sample  of  manufacturing  com¬ 
panies  how  much  it  would  cost  to 
replace  all  their  out-dated  facilities 
with  the  best  new  equipment  avail¬ 
able.  The  Department  also  inter¬ 
viewed  experts  in  each  of  the  non¬ 
manufacturing  industries,  to  And 
answers  to  this  question.  The  an¬ 
swers  add  up  to  a  staggering  bill  for 
new  plant  and  equipment. 

Modernization  of  over-age  faeili- 
ties  —  replacing  only  what  is  really 
obsolete,  by  today's  production 
standards  —  would  require  a  total 
capital  investment  of  S9.5  billion,  or 
nearly  $20  billion  per  year  for  the 
next  ."i  years. 

Fu  rthermore,  new  production  tech¬ 
niques  will  soon  make  today’ h  plants 
obsolete,  in  many  cases.  Thus,  to  keep 
pace  with  technical  advance  from 
1958  on,  will  require  continuing  ex¬ 
penditures  of  $8  to  $10  billion  per 
year  for  modernization.* 

The  total  expenditure  to  wipe  out 
the  backlog  of  obsolete  facilities,  and 


—a  political  challenge  to  be  sure.  But  | 

it  coincides  with  the  challenge  to  the 
business  community  and  the  individ-  I 

ual  firm.  And  the  way  to  meet  it  is  | 

the  same:  by  thorough  and  rapid 
modernization  of  our  plant  and  equip¬ 
ment  —  not  by  the  slow  and  steady 
pace  of  recent  years,  but  at  an  accel¬ 
erated  rate  that  reflects  the  greater 
pressure  for  output  at  lower  cost. 

Obstacles  To  Be  Overcome 


keep  up  with  continuing  technical 
advance  between  now  and  1963, 
would  be  at  least  $135  billion. 

The  U.S.A.  has  never  spent  such  a 
sum  on  the  modernization  of  indus¬ 
trial  facilities.  Capital  expenditures 
of  boom  dimension  have,  in  the  past, 
been  associated  only  with  the  urgent 
expansion  of  capacity.  Some  fore¬ 
casters  are  now  saying  that  because 
industrial  rapacity  is  adequate,  the 
next  few  years  will  be  a  period  of 
low  capital  investment.  The  figures 
above  make  clear  that  this  would  be 
a  national  calamity.The  opportunity 
is  there— and  the  challenge— to  invest 
record  amounts  of  capital  in  the 
modernization  of  plant  and  equip¬ 
ment. 

A  National  Problem 

This  also  is  a  challenge  to  the  U.S.A. 
as  a  nation.  For  100  years,  this  na¬ 
tion  has  l>een  looked  to  as  the  motlel 
of  economic  development  by  the 
rest  of  the  world.  For  the  first  time, 
we  face  a  serious  challenge  by  an¬ 
other  nation  and  another  economic 
system  that  claims  to  lie  better.  In 
a  carefully  documented  111  page 
study  released  in  May,  the  U.S. 
State  Department  declared  that  “the 
most  serious  threat”  to  the  U.S.A. 
today  is  the  drive  for  economic 
supremacy  by  the  Soviet  Union.* 
Although  a  much  smaller  nation 
industrially  than  the  U.S.A.,  the 
U.  S.  S.  R.  is  today  increasing  its 
national  output  at  a  rate  of  7%  per 
year  and  its  output  per  manhour  by 
4%  per  year. 

The  U.S.A.  does  not  have  to  match 
these  specific  figures,  which  repre¬ 
sent  the  results  of  forced  labor  in  a 
country  just  starting  to  develop 
industrially.  In  the  contest  to  win 
uncommitted  nations,  the  statistics 
are  not  likely  to  be  quoted  exactly,  in 
any  case.  But  our  over-all  growth  in 
national  output  and  living  standards 
must  be  so  impressive  as  to  leave  no 
question  of  superiority.  Our  factor¬ 
ies  must  be  showplaces  of  moderni¬ 
zation  to  the  foreign  visitor  that  will 
leave  him  unable  to  say  “I  saw  much 
better”  in  Britain,  or  West  Germany, 
or  Russia. 

This  is  the  challenge  to  the  nation 


We  must  face  up  to  the  fact  that 
real  obstacles  —  both  technical  and 
financial— stand  in  the  way  of  faster 
modernization.  Some  companies  do 
not  have  the  technical  “know-how” 
required  for  the  latest  production 
techniques.  Many  more  lack  the  finan¬ 
cial  resources.  How  can  we  overcome 
such  obstacles,  and  speed  up  the 
replacement  of  old  facilities? 

In  the  course  of  its  study,  the 
Department  of  Economics  obtained 
comments  on  these  questions  from 
many  executives.  One  of  the  prob¬ 
lems,  as  we  noted  above,  has  been 
the  urgent  pressure  to  expand  capac¬ 
ity  during  most  of  the  postwar 
period.  In  giving  their  attention  to 
this  problem,  companies  have  some¬ 
times  overlooked  the  chance  to  mod¬ 
ernize  older  plants. 

In  some  cases,  equipment  has 
been  kept  in  place  because  it  was 
satisfactory,  and  tbe  users  were 
not  aware  of  still  newer  designs. 
Some  equipment  users  believe  that 
equipment  makers  are  not  sufficiently 
aggressive  in  designing  and  demon¬ 
strating  new  models. 

The  biggest  obstacle  —  and  one 
that  presents  a  persistent  problem 
—  is  the  shortage  of  funds  in  many 
companies  that  need  and  want  to 
modernize.  For  all  corporations, 
the  cash  flow  from  retained  earnings 
and  depreciation  has  increased  by 
more  than  $5  billion  from  1953  to 
1958.  But  a  number  of  key  indus- 


’This  estimate  is  based  on  technical  develop- 
menta  reported  by  McGraw-Hill  editors  and 
current  price  trends  for  capital  Koods.  It  is 
consistent  with  the  plans  for  modernisation 
expenditures  in  1968-fil  reported  by  companies 
in  a  McGraw-Hill  survey  conducted  in  April, 
1968. 

*  "The  Sino-Soviet  Economic  Offensive  in  the 
Less  Developed  Countries"  —  U.S.  Department 
of  State.  May.  1968. 
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MODERNIZATION  PAYS 

Profits  on  modernization— like  all  business  profits— have  come 
down  since  1955.  However,  modernization,  in  contrast  to  new 
capacity,  still  offers  a  relatively  quick  return  on  investment. 
Here  are  companies’  answers  to  the  question :  “In  cases  where 
you  are  actually  replacing  old  facilities  with  new  plant  and 
equipment  in  1958— how  soon  do  you  expect  these  replacement 
expenditures  to  pay  off?” 

PERCENT  OF  COMPANIES  ANSWERING 


1 

3 

6 

9  yrs. 

to 

to 

to 

and 

INDUSTRY: 

2  yrs. 

5  rr». 

8  yrs. 

over 

Iron  and  Steel . . 

....  11% 

56% 

11% 

22% 

Nonferrous  Metals . . 

.  29 

71 

0 

0 

Machinery . *.. 

.  12 

56 

12 

20 

Electrical  Machinery . 

.  29 

57 

7 

7 

Autos,  Trucks  and  Parts . 

.  40 

60 

0 

0 

Transportation  Equipment 

(aircraft,  ships,  railroad 

equipment) . 

.  7 

53 

20 

20 

Other  Metalworking . 

.  38 

33 

10 

19 

Chemicals . 

.  10 

53 

21 

16 

Paper  and  Pulp . 

.  22 

22 

22 

34 

Rubber . 

.  33 

33 

34 

0 

Stone,  Clay  and  Glass . 

.  0 

57 

36 

7 

Petroleum  Refining . 

.  16 

50 

17 

17 

Food  and  Beverages . 

.  16 

44 

12 

28 

Textiles . 

.  37 

47 

5 

11 

Misc.  Manufacturing . 

.  9 

52 

13 

26 

ALL  MANUFACTURING*... 

.  18 

50 

14 

18 

*Mote:  Answers  to  a  similar  question,  in  a  1955  McGraw-Hill  survey,  were  as  follows: 
1-2  years:  17%,  3-5  years:  64%,  6-8  years:  11%,  9  years  or  more:  8%. 


tries  have  failed  to  keep  pace  with 
the  general  trend.  These  include 
some  of  the  areas  where  the  need 
for  modernization  is  most  urgent: 
the  railroads,  large  sections  of  the 
textile  industry,  some  mining  indus¬ 
tries  and  many  small  to  medium-size 
companies  in  manufacturing  gen¬ 
erally.  The  problem  of  these  indus¬ 
tries  and  companies  has  grown  more 
acute  in  1958  —  since  their  profits 
have  declined  much  more  than  the 
average  for  all  business. 

Any  plan  to  step  up  the  pace  of 
modernization  generally  must  deal 
with  the  special  situation  in  these 
problem  areas.  Depressed  industries 
and  companies  need  outside  help, 
if  they  are  to  modernize.  Such  help 
would  include  a  stronger  flow  of  tech¬ 
nical  information  and  advice  (and 
occasionally,  venture  capital)  from 
the  more  prosperous,  inventive  in¬ 
dustries— as  well  as  advice  from 


equipment  suppliers  and  distribu¬ 
tors,  industrial  publishers  and 
consultants.  There  is  also  a  public 
responsibility  to  help  in  the  problem 
areas— not  with  handouts  of  govern¬ 
ment  money,  but  with  technical  a.s- 
sistance  and  help  in  finding  private 
capital  (like  the  efforts  now  being 
pursued  by  the  Small  Business  Ad- 
mini.stration). 

Certainly  we  should  lose  no  time 
in  reforming  those  provisions  of  the 
federal  tax  laws  that  now  impede 
investment  in  modern  equipment 
by  hard-pressed  firms  —  especially 
the  outmoded  and  unfair  restric¬ 
tions  on  rates  of  depreciation  for 
tax  purposes.  At  present,  the  tax 
regulations  require  that  depreciation 
be  computed  over  relatively  long 
periods  of  “useful  life”  for  most 
types  of  equipment.  And  this  is  a 
primary  reason  for  the  lag  in  mod¬ 
ernization.  Machinery  generally 


becomes  obsolete  long  before  the 
expiration  of  its  “useful  life”  as 
specified  in  tax  regulations.  But  it  is 
difficult  for  companies  —  especially 
small  companies  —  to  set  aside  cash 
for  rapid  replacement,  unless  the  full  I 

amount  to  be  set  aside  is  exempt 
from  income  tax.  Canada  and  most 
European  nations  allow  more  rapid 
depreciation  for  tax  purposes  than 
does  the  United  States. 

A  combination  of  self-help  with 
technical  help,  and  a  fair  break  from 
the  tax  laws,  would  do  much  to 
reverse  the  spreading  tide  of  obso¬ 
lescence  in  depressed  industries,  and 
in  many  small  companies. 

PLAN  \59 

It  is  this  combination  that 
McGraw-Hill  advocates  as  *^PLAN 
'39**,  to  help  business  modernize 
noic  for  growth  and  profits.  This  is 
what  it  will  take  to  make  a  start  in 
1959  on  the  $95  billion  job  of  modern¬ 
ization,  disclosed  by  the  study  we 
have  just  completed: 

1.  A  lietter  flow  of  technical  in¬ 
formation  on  where  and  how  to 
modernize  business  plants  and 
equipment. 

2.  Careful  review  by  the  individ¬ 
ual  company  of  its  own  opportuni¬ 
ties  to  modernize  at  a  profit  — then 
action  to  replace  obsolete  facilities. 

3.  Reform  of  the  tax  laws,  to  al¬ 
low  more  realistic  deductions  for 
depreciation,  and  permit  more 
companies  to  finance  atlequate  mini- 
ernization  programs  from  this 
source  of  funds. 

Much  of  this  program  is  already 
underway.  The  34  McGraw-Hill  Pub¬ 
lications,  and  many  suppliers  and 
distributors  of  industrial  equipment, 
have  .stepped  up  their  information 
programs  to  start  the  modernization 
drive.  Preliminary  plans  of  manu¬ 
facturing  companies  show  a  .strong 
emphasis  on  capital  spending  for 
this  purpose.  In  August,  Congress 
passed  a  bill  providing  limited  tax 
relief  for  small  business. 

But  the  real  task  of  moderniza¬ 
tion  still  lies  ahead.  It  is  the  greatest 
challenge,  and  the  greatest  oppor¬ 
tunity,  confronting  American  busi¬ 
ness  as  we  move  forward  into  19.39. 
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THE  RELIABILITY  of  Sprague 

Pulse  Transformers  is  no  "extra”. 
Designed  to  meet  military  specifi¬ 
cations,  such  as  MIL-T-27,  these 
hermetically  sealed  transformers 
serve  the  demands  of  high-speed 
computer  circuits,  pulse  inversion 
circuits,  impedance  matching  cir¬ 
cuits,  blocking  oscillator  circuits, 
memory  core  current  drivers,  cur¬ 
rent  transformers,  and  many  others. 

Special  designs  for  high  accele¬ 
ration,  high  ambient  temperatures 
(above  85®  C),  or  minified  circuits 
can  be  furnished  to  suit  specific 
requirements.  For  typical  commer¬ 
cial  applications,  units  are  available 
in  lower  cost  housings.  Special  kits 
to  aid  prototype  work  and  selection 
are  also  available. 


For  complete  engineering  data  and 
application  information  on  pulse  trans¬ 
formers,  switching  transformers,  and 
magnetic  shift  registers,  write  the 
Technical  Literature  Section,  Sprague 
Electric  Company.  35  Marshall  St., 
North  Adams,  Massachusetts. 


SPRRtUr 

I  the  mark  of  reliability 

SPRAOUE  COMPONENTS! 

MAGNETIC  COMPONENTS  •  TRANSISTORS  •  RESISTORS  •  CAPACITORS  •  INTERFERENCE 
FILTERS  •  PULSE  NETWORKS  •  HIGH  TEMPERATURE  MAGNET  WIRE  •  PRINTED  CIRCUITS 


a 
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METEOROLOGICAL 

— records  wind  directions  and  veloci¬ 
ties  .  .  .  also  used  in  studies  of 
Aurora  and  air  glow  through  scin¬ 
tillometer  counters. 


MEDICAL  RESEARCH 

— used  with  rate  meters  and  nuclear 
scanners  .  .  .  also  used  to  monitor 
rate  of  impurities  in  vaccines. 


AIR  NAVIGATION 

—used  to  monitor  ILS  beams  .  .  . 
also  used  to  monitor  LORAN  signals. 


AUTOMATIC  COMPUTERS 

— for  studying  stability  of  electrical 
parameters  that  affect  accuracy. 


OIL  EXPLORATION 

— used  in  well  logging  as  well  as 
airborne  magnetometers  and 
scintillometers. 


TI  will  custom  manufacture  "recti/ riter" 
recorders  to  your  specifications  for  OEM 
use.  IVrite  for  complete  information. 


See  the  complete  "recti/riter"  line  at  the  I.S.A.  Show! 


Texas  Instruments 


INCORPORATED 
INDUSTRIAL  INSTRUMENTATION  DIVISION 


kLO  SPtCOWAV  •  HOUSTON,  TEXAS  •  CASkSl  HOUkAB 


QUALITY  CONTROL 

— used  on  numerous  production  lines 
to  check  sizes  and  contours  of  parts, 
as  well  as  assembly  rates. 


RADAR  SPEED  METERS 

— used  in  police  vehicles  to  visually 
record  speed  of  passing  motorists. 


WHat's  your  application  for 


rsatlle 


recorders? 


TI’s  Applications  Engineering  Department  invites  your  requests  for  technical 
assistance  in  OEM  or  end  uses.  Here  are  a  few  of  the  present  applications. 


SINGLE  and  DUAL 

Rectilinear  Galvanometric  Recorders,  with  a  wide  choice  of  sensitivities  and  “recti/riter” 
accessories,  offer  the  most  complete  ranges  available  for  recording  electrical  parameters 
from  many  types  of  transducers. 


OCEANOGRAPHY 

— records  wave  frequency  and  mag¬ 
nitude  .  .  .  also  monitors  underwater 
pressures. 


ATOMIC  TESTING 

—  used  to  measure  radiation 
fall-out  at  test  centers  and  nuclear 
iiutallations. 


MISSILE  TESTING 

—a  bank  of  “recti/riter”  units  record 
voltage  frequencies  and  currents. 
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CROSS 


TALK 


electronics 

engineering  issue 

OCTOBER  24,  1958 


The  year  1959  is  the  time  for  American  in¬ 
dustry  to  modernize  its  facilities  in  preparation 
for  what  economists  predict  will  be  a  decade  of 
tremendous  opportunity. 

CONSUMER  GOODS — The  major  impetus  behind 
a  boom  foreseen  for  the  1960’s  will  be  an  augmented 
demand  for  consumer  durables  as  young  people  born 
during  World  War  II  marry  and  form  new  families. 
Increased  spending  for  consumer  durables  will  mean 
more  sales  of  television  sets;  radios;  phonographs 
and  high-fidelity  equipment. 

INDUSTRIAL  ELECTRONICS— The  boom  will  ex¬ 
tend  to  all  parts  of  the  consumer  durable  held.  As 
the  hard-goods  industries  strain  to  satisfy  increased 
demand  they  will  turn  to  electronic  instrumentation 
and  control  equipment  to  increase  output  and  quality 
while  reducing  cost. 

The  increased  level  of  economic  activity  should 
stimulate  the  process  industries,  and  these  too  will 
become  better  cu.stomers  for  electronic  equipment. 

MILITARY  PRODUCTS— Indu.stry  can  expect 
spending  for  defense  to  remain  at  its  present  high 
level  or  to  creep  upward.  The  trend  towards  more 
complex  space-age  weapons  will  help  electronics  take 
a  larger  share  of  military  .spending. 

PRODUCTION — The  place  to  begin  is  with  produc¬ 
tion  facilities.  In  the  last  six  years  significant 
strides  have  been  made  in  automatic  and  semiauto¬ 
matic  production  equipment  for  wiring,  assembly 
soldering  and  testing.  New  materials  and  com¬ 
ponents  such  as  modular  and  printed  circuits  have 
been  refined  to  make  possible  great  savings  in  time 
and  money.  Nevertheless,  much  electronic  equip¬ 
ment  is  still  assembled  as  it  was  in  the  late  1920’s. 

RESEARCH  AND  DEVELOPMENT— Moderniza¬ 
tion  of  facilities  cannot  stop  at  the  production  line. 
Nor  does  modernization  stop  with  the  installation 
of  the  latest  and  most  preci.se  test  and  measurement 
equipment  in  the  laboratory. 

In  preparing  for  the  challenge  of  the  years  to 
come  creative  power  must  be  given  every  possible 
assistance.  Instruments  that  give  the  desired  para¬ 
meter  values  directly  and  in  the  most  easily  used 
form  are  needed  to  conserve  valuable  engineering 
time.  Similarly  needed  is  more  electronic  computa¬ 
tion  and  data  processing  equipment. 


Industry  will  also  find  it  necessary  to  render  even 
more  assistance  to  colleges  and  universities  in 
money,  equipment  and  part-time  teaching  talent. 
Modernizing  our  educational  facilities  is  indeed  part 
of  any  successful  modernization  program  in  an  in¬ 
dustry  that  depends  so  much  on  scientific  advance¬ 
ment. 

MARKETING — There  is  a  big  job  to  be  done  in 
distribution  and  marketing.  Experience  has  taught 
the  futility  of  haphazard  market  nisearch. 

Professional  staffs  will  have  to  be  organized  and 
trained  to  insure  that  development  time  is  concen¬ 
trated  on  products  for  which  there  is  a  real  need 
and  ready  market. 

WAYS  AND  MEANS — All  these  and  many  other 
programs  are  of  greatest  urgency  before  the  next 
boom  begins.  But  can  the  electronics  industry  pay 
for  modernization  now? 

The  electronics  industry  is  in  an  enviable  position 
to  raise  money  at  this  time.  Firms  in  our  industry’ 
have  an  outstandingly  good  record  both  in  selling 
common  stock  and  in  borrowing  money  through  de¬ 
vices  such  as  convertible  debentures.  Institutional 
investors  seem  to  favor  electronics.  Many  firms  have 
united  with  older  companies  of  other  fields,  more 
skilled  in  marketing  and  distribution,  through 
merger  or  joint  ownership  of  subsidiary  corpora¬ 
tions.  Military  producers  have  frequently  found  the 
government  helpful  in  providing  both  money  and 
equipment. 

MODERNIZE  NOW — It  is  likely  that  our  industry 
will  double  its  output  of  goods  and  services  within 
the  next  five  years.  For  many  business  organizations 
1959  will  be  a  year  of  decision.  Management  cannot 
stand  still,  satisfied  with  just  a  share  of  the  exist¬ 
ing  market.  It  is  not  unusual  for  a  manufacturer 
to  point  out  that  80  percent  of  sales  today  are  de¬ 
rived  from  products  that  did  not  exist  commercially 
15  years  ago. 

The  future  in  this  industry,  as  in  American  indus¬ 
try  as  a  whole,  belongs  to  those  firms  whose  facilities 
are  geared  to  make  the  best  possible  products  at  the 
lowest  possible  cost;  whose  research  and  develop¬ 
ment  activities  are  in  close  touch  with  the  latest 
developments  of  the  physical  sciences;  and  whose 
managements  are  streamlined  to  get  .the  job  done 
w’ith  the  minimum  of  wasted  or  duplicated  effort. 
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Mallory  Tantalum . . . 

Smaller  Than  Any  Capacitor  of  Equal  Performance 


A  new  Mallory  subminiature  tantalum  capacitor, 
type  TAP2,  marks  the  latest  step  in  our  continuing 
program  to  provide  industry  with  a  complete  line 
of  tantalum  capacitors. 

Physically,  these  new  types  are  0,625"  long  (maxi¬ 
mum)  by  0.226"  case  diameter  . . .  only  about  half 
the  size  of  previous  capacitors  of  equal  ratings. 

Electrically,  they  give  you  the  superior  dependa¬ 
bility  and  life  characteristics  of  our  TAP  series, 
in  an  extended  range  of  capacities  as  shown  in  the 
chart.  They  have  an  operating  range  of  —  55®C  to 
+85®C — offer  excellent  shelf  life  even  when  sub¬ 
jected  to  long  periods  of  idle  storage.  Mallory 


TAP2  capacitors  will  pass  the  2000  cycle/20G 
MIL-C-3965B  vibration  requirements  for  mili¬ 
tary  applications. 

Ask  the  man  from  Mallory  for  more  data  and 
application  engineering  assistance— or  write,  today. 


Standard  Ratings  for  TAP2 
MOmfd—  6VDC  40  mfd— 30  VDC  20  mtd— 60  VDC 

lOOmfd-IOVDC  30  mfd— 40  VDC  IS  mfd -75  VDC 

70  mfd- 14  VDC  25  mfd— so  VDC  11  mfd -90  VDC 

(standard  capacity  tolaranc*  ...  —15%  +75%) 


Expect  more. ••get  more  from 


Sorvinp  Indvtiry  with  That*  Pradwctti 
Elactremaclianicol  —  Ratistors  ■  Switchot  *  Tuning  Davicot  *  Vibrators 
Elactrachamical  —  Capacitors  *  Marcury  and  Zinc*Carbon  Battarias 
Malallarglcal  —  Contacts  •  Spaclol  Matols  ■  Walding  Motarlals 

forts  distributors  in  oW  major  citias  itock  Mallory 
tiandard  compononts  for  your  coovmuorxo. 
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iSIDERIS,  Auociat*  Editor 


y  Increasing  use  of  machiners'  in  the  electronics  Indus- 
tr>  is  shown  in  view  of  Hewlett-Packard’s  tool  room 


>  MODERNIZING  MACHINERY  AND  TOOLS 
^  STREAMLINING  PLANT  LAYOUT 

>  ADVANCES  IN  COMPONENT  PRODUCTION 

>  MECHANIZING  EQUIPMENT  ASSEMBLY 


DtiRiNC  iHF,  PAST  YEAR,  tlic  clcctroiiics  iiidustiA'  again 
demonstrated  its  unique  potential  for  continued  growth 
D\  scoring  a  fivc-pcrccnt  increase  in  sales  volume  (  Ei.f.c- 
TROMCs,  p  n.  Aug.  22).  The  increase  was  obtained 
despite  a  temporary  setback  in  the  national  economy 
and  increasing  price  competition  within  the  industrs-. 

Grasping  the  opportunities  for  profit  that  still  lie 
ahead  requires  each  electronic  manufacturer  to  look  to 
the  adequacy  of  his  production  facilities.  If  the  electri¬ 
cal  machinery  industrv,  which  includes  electronics,  were 
to  replace  all  its  obsolete  production  facilities,  the  job 
would  cost  nearly  S2  billion.  And  much  of  this  re¬ 
placement  must  be  done. 

According  to  the  McGraw-Hill  Department  of  F.eo- 
nomics.  hourly  wage  rates  in  the  United  States  arc  in¬ 
creasing  by  more  than  fise  percent  a  year,  twice  as  fast 


as  the  amount  of  hourly  productivity  per  man. 

A  sursey  by  Electronics  of  representative  electron¬ 
ics  plants  shows  that  their  owners  are  generally  aggres- 
si\  e  in  developing  and  marketing  impros  ed  products.  The 
average  manufacturer  is  inclined,  howeser,  to  hew  as 
closelv  as  possible  to  the  familiar  production  methods. 
But  it  has  become  a  truism  in  our  competitisc  economy 
that  the  firms  who  keep  abreast  of  the  best  production 
methods  stay  out  in  front,  riicrcfore.  the  pressure  is  on 
to  bring  our  production  facilities  up  to  date. 

Those  firms  which  ha\e  carefully  planned  production 
modernization  and  pursue  it  diligently,  find  that  it  pays 
and  is  consistent  with  flcxibilits  rcTjuired  by  our  indus¬ 
try.  Specific  benefits  include  increased  qualits'  at  lower 
cost,  more  efficient  utilization  of  plant  space,  faster  de- 
lixeries  and  reduction  of  in-process  imentories. 
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Machine  tools  have  gained  40  percent  in  efficiency  in  the  past 
10  years.  New  machinery  combines  high  speed  with  precision. 
Numerically  controlled  machines  with  simple  two-axis  positioning 
systems,  versatile  punch  and  drill  presses  speed  production 


^MODERNIZING 
and  TOOLS 

Electronics  manufacturers  require  machine  shops  for 
product  deselopment,  fabrication  of  jigs,  fixtures  and 
production  machinery',  and  for  production  of  housings, 
chassis,  mechanical  parts  and  components. 

In-plant  machine  shops  also  speed  up  model  building, 
back  up  \endors  when  orders  are  pressing  and  enable 
direct  control  over  production  schedules  and  quality. 

Management  practices  vary.  'ITie  shop  may  be  an 
integral  part  of  the  production  setup.  It  mav  be  held  in 
reserve  for  development  and  tooling  work.  It  may  bid 
compietitiv  ely  with  vendors  for  the  plant’s  business. 

Some  plants  have  two  shops;  one  group  for  model  and 
pilot  production,  another  for  long-run  pnxluction.  For 
example.  Telecomputing  Corporation’s  divisions  will 
have  communal  manufacturing  machine  shops  at  the 
firm’s  new  plant. 

A  rule-of-thumb  for  job-shop  management  is  to  have 
perhaps  one-fifth  of  machines  idle  during  an  average 
dav.  This  avoids  troublesome  delays.  Many  companies 
also  prefer  to  assign  each  toolmaker  his  own  lathe. 

T’here  are  no  rules  of  thumb  on  the  number  of  ma¬ 
chine  tools  per  company  employee.  In  20  representative 
electronics  plants  with  a  total  of  11,725  employees 
there  are  2,025  cutting  and  forming  machines,  llie 
average  ratio  is  1:5.8,  or  one  machine  tool  to  every 
5.8  workers,  but  the  actual  ratios  vary  from  1:15  in  a 
military  systems  plant  to  1:1.5  in  an  antenna  and  metal¬ 
lic  components  plant. 

WHEN  TO  BUY-  The  latest  machine  tools  are,  on  the 
average,  40  jx;rcent  more  productive  than  those  of 
10  vears  ago.  They  can  take  advantage  of  improved 
cutting  tools,  coolants  and  controls.  The  efficiencies  of 
older  machines  can  be  stepped  up,  however,  with  new 
accessories  sudh  as  automatic  gaging,  feeding  mecha¬ 
nisms  and  attachments  like  magnetic  chucks. 

In  all  but  a  few  of  the  plants  visited,  the  majority  of 
the  machine  tools  are  less  than  10  years  old.  This  is 
partially  due  to  growth  and  partly  due  to  a  need  for 
improved  performance. 


MACHINERY 


Automatic  Electric  cites  a  recent  purchase  of  a  six- 
station  rotary  indexing  miller.  It  will  replace  nine 
millers  for  finishing  switch  castings.  The  nc“w  machine 
will  reduce  production  lead  time,  reduce  work-in- 
process  inventory  and  cut  floor  space  used  from  1,500  to 
400  square  feet. 

Eastern  Precision  Resistor  purchased  a  diamond 
grinder  to  machine  mica-filled  epoxv  bobbins.  The  ma¬ 
terial  is  highly  abrasive,  which  hampered  nonnal  ma¬ 
chining.  Performance  is  considered  three  times  as  good 
as  a  screw  machine’s. 

Ford  Instrument  is  using  a  double-disk  grinder  to 
surface-finish  plates  formerly  milled.  The  workpiece 
oscillates  between  the  disks,  giving  an  excellent  finish. 
Speed  is  several  times  that  possible  witli  a  miller.  .\ 
stamping  press  was  mechanized  with  a  fex’d  reel  by  hav¬ 
ing  the  strip  metal  supplier  join  the  strips  into  coils. 

Many  firms,  however,  find  production  speed  a  second¬ 
ary  rexjuirement  to  their  machinery’s  precision.  Periodic 
charting  of  each  machine’s  ability  to  hold  tolerances  in 
varying  materials  and  dimensions  will  determine  ma¬ 
chine  capabilities.  \  guidance  systems  plant  gives  its 
quality-control  section  initial  respionsibility  for  tmil 
selection. 

NUMERICAl,  CX)N'I'R()l,- Numerical  control  has  *o 
far  been  confined  to  isolated  plants  in  the  electronics 
and  other  industries.  It  is  l>eing  effectively  applied  to 
drills,  cutoff  machines,  jig  borers  and  other  machine 
tools  which  can  be  operated  in  two  axes.  Positioning 
systems  suitable  for  drills  and  punch  presses  can  be  had 
for  under  $10,000. 

'I’he  grid  layout  commonly  used  for  printed  circuits 
avoids  necessity  for  high-cost  computer-directors  often 
associated  with  numerical  control.  1  wo-axis  program¬ 
ming  can  lie  quickly  worked  out  on  tape,  cards  and 
other  material. 

'I'he  advantage  of  programmed  machine  tools  is  that 
the  program,  once  prepared,  can  be  used  again  later 
without  lengthy  set-up  time.  The  programs  are  pre- 
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^Powerful  lams'of  precision  extnid- 
ers  force  Teflon  jackets  on  wire  at 
Hitemp  Wires 


^Turret  punch  presses  in  action  at 
Laboratorv  for  Ekctronics 
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^Machinist  at  .  L.  Maxson  finishes  computer 
casting  on  jig  borer 
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pared,  in  many  cases,  away  from  the  machine  so  that 
downtime  is  at  a  minimum. 

Electralab,  for  example,  is  using  a  numerically  con¬ 
trolled  drill,  with  four  heads,  for  board  drilling.  The 
machine’s  accuraev-  is  0.001  inch  and  its  rate  is  60  p>er 
minute.  The  firm  is  also  considering  numericallv  con¬ 
trolled  equipment  for  eyeletting,  piercing  and  artwork. 

General  Electric's  light  militars  electronics  plant  uses 
a  programmed  cutoff  machine  to  prepare  tubular  frames. 
It  has  also  applied  programming  to  punch  and  drill 
presses.  The  plant,  which  specializes  in  low-volume  pro¬ 
duction,  designs  parts  to  a  standard  dimension  svstem. 

SPECIAL  MACHINES-A  number  of  machines  par¬ 
ticularly  suited  to  electronics  industry  requirements  for 
\ersatility  have  been  on  the  market  in  recent  vears. 

Best  known  are  the  punch  presses  for  printed  circuit 
and  chassis  work.  Among  the  fast-changc  features  arc 
tunet  tool-changers  and  template  ojjeration.  Radiation 
Counter  Labs  estimates  it  mechanized  10  percent  of  its 
production  by  switching  from  hand  to  semiautomatic 
chassis  punching. 

Drill  presses  are  also  operated  with  templates  or 
photoelectric  scanning.  At  least  one  shear  manufacturer 
supplies  a  table  with  holes  drilled  to  accept  a  sariets  of 
cutting  guides. 

Electrical  discharge  machines  (see  p  90)  are  now 
being  used  to  carve  out  odd-shaped  casities  without 
elaborate  tooling.  The  electrode  is  prepared  in  the 
shape  of  the  hole  desired.  Others  use  an  electrode  for 
rough  machining  and  an  ultrasonic  grinder  for  finishing. 

Complex  bending  operations,  such  as  that  required 
for  waveguide  plumbing  (p  88),  can  be  accomplished 
with  sp>ccial  mandrel  tooling  on  conventional  bending 
machines.  Meridian  Metalcraft.  howeser,  found  it  neces¬ 
sary  recently  to  make  a  bending  machine  because  none 
on  the  market  were  satisfactors-  for  its  special  require¬ 
ments.  Conical  shapes,  disk  antennas  and  metal  hous¬ 
ings,  can  be  flow-turned  without  material  waste. 

Epoxy-metal  combinations  can  be  used  to  make 
punches  and  dies  for  cases  and  other  drawn  parts.  The 
plastic  tools  require  only  a  few  hours  of  work  to  prepare, 
plus  curing  time,  after  plaster,  wood  or  metal  molds  have 
been  prepared. 

IILTRASONICS—The  electronics  industry  is  one  of 
its  own  best  customers  in  ultrasonics.  Ultrasonic  baths 
degrease  and  clean  small  parts  and  assemblies.  Cavita¬ 
tion  drives  cleaning  fluid  between  nested  parts  and  into 
crevices,  while  the  explosive  action  of  the  cavitation 
knocks  off  contaminants. 

.Another  use  is  impact  grinding  of  semiconductors, 
quartz  crystal  and  other  brittle  materials.  With  honey¬ 
comb  cutting  heads,  many  blanks  may  be  cut  from  a 
wafer  at  one  time.  Ultrasonicallv  agitated  plates  will 
tamp  down  powdered  material,  such  as  carbon.  Alu¬ 
minum  may  be  soldered  or  cold-welded  with  ultrasonics. 

A  basic  mechanization  technique  at  Gulton  Indus¬ 
tries  is  self-cleaning  conveyors.  This  p)ermits  batch-tvp)e 
preparation  of  materials  without  cross-contamination. 
Fixtures  which  hold  ceramic  pwrts  in  a  ,  convevorized 
plating  line  p>ass  through  an  ultrasonic  bath  before 
reloading.  Cavitation  keeps  plating  from  building  up 


on  the  fixtures  preventing  hazard  of  shutdown. 

Batches  of  small  pjarts  can  als<»  be  cleaned  in  a  com¬ 
mon  tank.  Each  batch  is  placed  in  its  own  cleaning 
solution  in  a  lx;akcr. 

BRA/ING,  \\  ELDING  AND  SOLDERING-Brazing 
and  soldering  of  metallic  compxmcnts,  such  as  wave¬ 
guides  and  cavities,  arc  mechanized  in  many  plants  by 
the  use  of  preforms  and  induction  heating. 

Induction  heating  is  particularly  suited  to  regular 
shapes,  since  coil  forms  arc  simplified.  Coils  mounted 
on  standard  holders  adapt  an  induction  heating  unit 
to  many  different  workpieces  in  rapid  succession. 

Complicated  shapes  can  be  assembled  with  preforms 
in  place  of  spring-loaded  fixtures  and  dipped  in  a  molten 
salt  bath,  for  brazing,  or  in  oil,  for  soldering.  Dip  braz¬ 
ing,  according  to  \\'.  L.  Maxson  Co.,  reduces  brazing 
time  from  hours  to  minutes  after  jigging. 

\\’estern  Electric  uses  a  type  of  resistance  welding, 
which  it  calls  pxTcussive  welding.  The  welding  head 
is  built  into  a  programmed  terminal  wiring  machine. 
.\s  wire  is  cut  to  length,  a  clippier  tapiers  the  end.  'ITie 
tapiered  pioint  is  held  against  the  terminal  and  energized, 
fbe  wire  melts  down  and  is  held  into  its  piool  of  molten 
copper  or  aluminum  until  it  cools  to  a  bond  stronger 
than  the  wire. 

Resistance  soldering  irons  fitted  with  long,  bent 
electrodes  reach  into  places  inaccessible  to  solid-tip  sol¬ 
dering  irons.  'Die  tips  can  also  be  placed  on  either  side 
of  hollow-pin  connectors  to  insure  that  the  solder  fills 
the  pin  without  voids. 

FINE  FINISIIING-Cost  »)f  deburring.  cleaning,  dry¬ 
ing  or  shaping  batches  of  small  parts  can  be  reduced 
by  barrel  tumbling.  \  back-and-forth  sliding  action  of 
the  barrel  protects  fragile  parts. 

W’estinghouse’s  electronic  tube  division  plant  tum¬ 
bles  also  to  achieve  results  difficult  to  get  by  hand 
methods,  'rumbling  produces  rounded  corners  without 
tool  marks,  removes  fine  dust  from  carbonized  metal, 
quickly  unnests  stampings. 

Fine-line  stripping  of  coatings  and  platings  from 
windings,  crystals  and  similar  parts  is  accomplished  by 
a  commercial  machine  which  spews  a  thin  stream  of  a 
mildly  abrasive  dust. 

PLAS  TIC  MOLDING  -Potted  circuits  or  components 
free  of  voids  are  increasingly  in  demand.  Modern  com¬ 
mercial  equipment  will  pour  and  degas  the  potting 
compound  under  vacuum. 

Another  technique  is  to  stack  the  potted  parts,  while 
warm  in  a  barrel-like  centrifuge.  'The  open  end  of  the 
molds  face  in.  As  the  barrel  whirls,  the  weight  of  the 
compound  forces  out  air  bubbles. 

Where  the  length  of  the  production  run  warrants 
die  fabrication,  pressure  molding  machines  are  effective 
and  fast.  Molding  machines  can  be  purchased  in 
bench  models  and  to  take  charges  weighing  as  little  as 
a  quarter-ounce. 

Machines  are  available  which  will  meter  out  resin 
and  hardener  at  the  point  of  use.  Batches  do  not  have 
to  be  prepared  beforehand,  avoiding  waste  and  rush. 
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TABLE  I  —  Obsolescence  of  Production  Machinery  in  the  Electronics  Industry 
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After  parts  are  unloaded  from  \\'estingliouse  tumbling 
maehine.  load  is  screened  to  separate  parts  from  media 
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Setting  up  product-centered  group  and  workshops  within  one 
plant  creates  flexibility,  allows  supervisors  and  employees  to 
work  in  closer  harmony.  Modular  buildings  with  liberal  access 
to  utilities  keep  factory  responsive  to  shifts  in  product  demand 

►STREAMLINING  PLANT 
LAYOUT 


Decentralizing  production  operations  in  one  plant  can 
bring  the  same  advantages,  on  a  smaller  scale,  as  setting 
up  a  subsidiary  company  to  produce  a  specific  product 
or  class  of  products.  In  plants  which  arc  approaching 
an  unwieldly  size,  decentralizing  streamlines  manage¬ 
ment  and  gives  employees  greater  interest  in  their  work. 

Hewlett-Packard’s  new  plant  is  product-centered 
rather  than  process  centered.  The  plant  is  set  up  in 
groups  rcsjxmsible  for  producing  a  class  of  instruments, 
from  prefabricating  to  final  testing.  The  arrangement 
provides  better  supervision  and  avoids  the  problems 
which  arise  when  subassemblcrs  ne\er  see  the  final  prod¬ 
uct. 

Varian  Associates  has  one  machine  shop  for  its  tube 
engineering  staff.  The  firm  also  pro\ides  each  tube  de¬ 
velopment  laboratory  with  a  staff  machinist,  who  works 
in  close  cooperation  with  the  engineer. 

A  number  of  assembly  benches  at  Westinghouse  tube 
plant  have  sufficient  equipment  to  make  a  number  of 
specialty  tubes.  Small-lot  production  is  handled  with¬ 
out  interrupting  the  plant’s  main  streams. 

Bomac  assigns  product  development  and  special  pro¬ 
duction  runs  to  a  group  of  production  employees  with 
extra  skill.  Technology  Instrument  Corp.  set  aside 
a  separate  area  for  metallized  eomponent  production. 
Texas  Instruments’  semiconductor  components  division 
plant  management  is  decentralized  into  product  depart¬ 
ments  to  cope  better  with  automation  advances. 

PLANT  SERVICES-TI’s  plant  was  built  with  swift 
realignment  of  production  lines  in  mind. 

Some  38  utilities  are  run  through  a  space  frame  be¬ 
tween  the  two  floors.  Conduits  for  gases,  various  volt¬ 
ages,  water,  air,  vacuum  and  waste  extend  up  to  the 
manufacturing  floor  and  down  to  the  engineering  labora¬ 
tories.  Ibere  are  about  3,000  such  utilities  access  holes 
in  the  plant,  sjjaced  10.5  feet  apart.  Access  doors  are 
speed  along  exterior  walls  to  facilitate  movement  of 
heavy  equipment. 

Air  conditioning  is  a  characteristic  of  new  electronics 
plants.  It  is  a  requirement  for  some  precision  produc¬ 
tion  and  testing,  or  to  eliminate  noxious  odors.  In 


several  plants  observed,  air  conditioning  was  provided 
in  noncritical  areas  as  well  in  order  to  avoid  ill-fceling 
among  employees. 

Tbc  ultimate  in  air  conditioning  is  the  clean  rooms 
required  for  gaging  and  assembling  high  reliability  com¬ 
ponents  and  systems.  Psychological  problems— the  iso¬ 
lation  of  the  rooms  creates  an  other-wordly  feeling— can 
be  avoided  by  windows,  lighting  and  ceilings  designed 
to  give  a  feeling  of  spec. 

A  new  clean  area  at  Kearfott  measures  4,000  square 
feet.  In  addition  to  constantly  changing  sterile  air, 
the  air  varies  in  pressure  from  room  to  room.  The 
highest  pressure  is  in  the  final  assembly  area,  so  that 
possible  contaminants  flow'  toward  the  exit  room. 

Most  plants  have  compressed-air  sources  at  strategic 
pmints.  The  air  is  used  to  operate  and  feed  small  prts 
to  bench  and  hand  tools,  to  drive  assembly  machinery, 
for  drying,  pinting,  cleaning  and  chemical  tank  agita¬ 
tion.  Universal  Atomics  spot  checks  instrument  cases 
by  connecting  an  air  hose  and  immersing  the  case.  It 
is  as  effective  as  a  prolonged  secpge  test  and  takes  only 
a  few  seconds. 

C:ON\’EY()RS-Whcrc  large  quantities  of  bulky  com¬ 
ponents  and  subassemblies  must  be  moved,  conveyors 
are  the  logical  answer.  There  arc  several  alternatives 
when  power  conveyors  are  not  practical. 

Skate  conveyors  can  be  used  in  place  of  a  line  of 
assembly  benches.  In  a  Sylvania  plant,  one  line  is  horse- 
shoe-shajx-'d.  At  the  last  station,  the  assembler  puts  the 
assembly  fixture  onto  a  gently  sloping  roller  conveyor 
which  returns  the  fixture  to  the  first  station. 

Lazy  Susans  (see  cover)  move  subassemblies  from  op¬ 
erator  to  operator.  Or,  they  move  a  series  of  prts  to 
one  operator  in  proper  succession.  Huge  assemblies 
can  sit  still  while  the  assemblers  or  testers  roll  prts 
and  instrument  carts  from  assembly  to  assembly. 

Roller  conveyors  can  also  speed  up  warehousing. 
Westinghouse  unloads  large  boxes  of  picture-tube  en¬ 
velopes  at  the  high  end  of  a  series  of  conveyors  As  one 
box  is  removed  from  the  low  end  of  the  conveyor,  an¬ 
other  box  slides  into  unloading  position. 
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^  All  utilities  are  routed  through  behveen-floors  “basement’*  at  Texas 
Instruments’  plant 


Pallets  are  shifted  between  conveyon  moving  m 
opposite  directions  at  Giilton  with  this  ferris* 
wheel  transfer 


Jig  borer  for  high  precision  machining  is  oper* 
ated  in  air-conditioned  room  at  Lear’s  LearCal 
plant 
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k  Skate  convenors  are  used  at 
Hewlett-Packard  as  assembly 
work  benches 
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^  New  components  under  des’elopinent  include  ^ 

Westinghouse’s  matchbox  bibe  that  can  be  ^  X-ray  machine  devebped  by  Bulova  automatically  posi- 

inserted  into  circuit  board  tions  quartz  in  cutting  fixtures 


Component  production  is  becoming  more  fully  automatic  all  the 
time.  Printed  wiring,  dip  soldering,  vacuum  metallizing,  product 
redesign  and  standardization  are  steps  towards  full  automation. 

Full  mechanization  of  transistor  and  tube  production  seems  feasible 


ADVANCES  in 

COMPONENT  PRODUCTION 


Automation,  in  the  sense  used  by  the  process  indus¬ 
tries,  is  rare  in  electronics.  Component  manufacturers, 
however,  ha\e  taken  significant  steps  in  this  direction. 
Some  firms  are  using  computers  for  routine  design  and 
production  planning  of  components.  A  system  which 
would  have  a  computer  direct  the  manufacture  of  a 
wide  range  of  deposited  carbon  resistors  is  under  de¬ 
velopment. 

Pressure,  both  militars'  and  commercial,  for  c\er- 
smaller,  more  heat-resistant  components  and  circuits  is 
considered  by  some  to  be  forcing  automation.  'ITierc 
is  a  point  at  which  hand  methods  lack  the  precision 
required  for  good  product  jields. 

PRlN'l’KD  WIRINCi- Perhaps  the  outstanding  com¬ 
mon  denominator  in  modern  electronics  is  the  printed 
wiring  board  and  dip  soldering.  Tlie  equipment  is 
inherently  flexible. 


Step  and  repeat  cameras  arc  used  by  senders  and 
some  plants  so  that  several  circuits  can  be  precisely 
repeated  on  one  board— later  cut  apart— from  one  master 
print.  Coordinate-type  drafting  tables  quickly  ink  or 
scribe  precise  masters  and  check  finished  Ixiards. 

For  silk-screening,  Hewlett-Packard  uses  a  machine 
which  has  reduced  application  time  by  70  percent.  .\ 
sacuum  table  holds  the  board  in  place  under  the 
printing  frame  and  an  ink  fountain  automaticallv 
applies  the  proper  amount  of  ink.  .Another  commer¬ 
cially  asailable  machine  employs  a  thermoplastic  resist. 
Screened  on  hot,  it  dries  on  contact  with  the  cikiI 
board  so  boards  can  go  directly  into  etching  tanks. 

High-speed  machines  can  place  small  parts  in  a  board, 
laboratory  for  Flectronics  reports  that  a  rccentlv  ac¬ 
quired  eyeletting  machine  inserts,  stakes  and  solders 
some  8,000  units  a  day.  Four  girls  who  prcsiously  did 
the  work  inserted  2,000  to  3,000  a  dav. 
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TransMtor  cap  is  welded  to  base  at  Sylvania  plant  by  automatically  sequenced  helium  arc  welder 
manufactured  by  Airco 


VACUUM  ME'I  AI.LIZING-Vlctallizing.  used  to  pro¬ 
duce  such  parts  as  crystal  oscillators,  film  potentiome¬ 
ters  and  resistor-capacitor  networks,  is  growing  in  im¬ 
portance. 

'llie  micromodule  program  which  RCA  is  managing 
for  the  Signal  Corps  will  require  no  R&'D  breakthroughs. 
Techniques  in  use  today  are  omsidered  sufficiently 
adsanced  to  produce  comfKmcnts  required. 

Components  will  be  printed  or  attached  on  standard- 
sized  ceramic  wafers.  Emphasis  is  placed  on  machine 
handling  of  parts  too  small  for  manual  handling. 

'I’RANSIS'rORS-^^ost  transistor  manufacturers  have 
soccessfully  mechanized  both  ends  of  their  production 
line,  through  programmed  crystal  growers,  ultrasonic 
or  automatic  crystal  cutters,  automatic  dice  sorters, 
etching  machinery,  programmed  alloying  furnaces,  auto¬ 
matic  cap  filling,  welding  and  aild-soldering  maehines. 

VV'estern  Electric  is  now  assembling  grown  junction 
transistors  on  indexing  machines.  Holders  cut  from 
metal  ribbon  replace  the  fonned  supports  prcsiously 
used  to  hold  the  bar  crystal.  Ribbon  is  fed  into  the  ma¬ 
chine,  solder  coated  and  bent  like  L’s  to  hold  both  ends 
of  the  crystal.  After  the  crsstal  is  soldered  in  place,  the 
ribbons  are  automatically  welded  to  headers. 

Another  transistor  design  which  permits  less  hand 
work  is  the  diffused  base  transistor.  Diffusion  and  evap¬ 
oration  of  contacts  arc  done  before  slices  of  cry  stals  are 
cut  apart  into  individual  transistor  elements.  The  ele¬ 
ments  arc  then  etched  and  mounted. 

El.Ed'RON  TL’BES-1  ubc  manufacturers  are  highly 
mechanized  in  all  but  mount  assembly. 

Stacked  mount  construction,  employed  in  the  ceramic 
reccis’ing  tubes  under  development,  shows  promise  of 
enabling  full  mcchaniz.ation  of  some  tube  types.  Ceramic 
spacers  keep  the  metallic  parts  in  alignment. 

Power-tube  production  is  so  highly  specialized  that 
some  operations  are  still  done  on  glass  lathes.  Modern 


glass  machinery  is  adaptable  to  a  sarietv  of  tube  types 
through  changeable  holding  heads,  jaws,  flame  jets, 
heating  coils  and  other  dcsices.  Chatham  Electronics, 
for  one.  uses  its  fast,  new  machines  for  short-run  pro¬ 
duction.  Older  machines  are  set  up  for  the  continually 
produced  tubes  and  those  which  require  a  lengthy  setup 
procedure. 

One  technique  which  assists  mechani7.ation  is  slow'- 
ing  down  process  steps.  Metallizing,  for  example,  was 
almost  explosive  in  early  years.  Slow  metallizing  enables 
more  precise  timing  cycles. 

CRYST.\LS-A  crystal  production  line  being  developied 
for  the  Signal  Corps  by  Buloxa  Rest“arch  and  Develop¬ 
ment  Lab  has  a  crystal  blank  yield  of  70  percent,  com- 
piared  with  46  perant  for  conventional  processing. 

Cuts  are  made  after  the  quartz  sections  and  stones 
are  prepositioned  in  a  fixture  by  an  automatic  X-ray 
machine.  Blanks  have  a  reference  edge  so  they  may  be 
loaded  into  cartridges  for  automatic  handling  bv  sorters. 
'Die  programmed  vacuum  metallizer  plates  both  sides 
of  70  crvstals  in  one  vacuum.  ITie  masking  fixture, 
built  like  an  umbrella,  flips  the  crystals  over  for  plating 
on  the  second  side.  Final  frequency  adjustments  are 
made  on  a  spray  plating  machine,  llie  spray  gun’s 
evapiration  rate  and  shutter  arc  automatically  controlled 
bv  crvstal  frequency  measurements. 

SCRIBING-Scribing  of  delicate  parts,  such  as  crystals, 
is  simplifled  with  positioning  fixtures.  The  parts  can  be 
placed  on  adhesive  paper  and  held  by  a  vacuum  chuck. 
'I’eniplates  and  other  large,  flat  items  can  be  scribed  with 
high  precision  on  micrometer-set  lofting  boards. 

Reticule  scribing  time  has  been  reduced  from  45 
minute's,  by  hand,  to  two  minutes  with  a  machine  at 
Hewlett-Packard.  ITie  reticule  is  fastened  on  a  cam- 
driven  table  which  carries  the  reticule  under  a  scribing 
head.  The  head  has  five  faces,  each  with  a  different 
combination  of  cutting  tips. 
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Mechanization  becomes  compatible  with  extreme  flexibility  when  single¬ 
station  machinery  is  used.  Modular  circuit  board  layout  permits  more 
extensive  use  of  programmed  component  inserters.  Flow  soldering  lets 
board  move  through  fluxing,  soldering  and  cleaning  in  same  conveyor 

MECHANIZING  EQUIPMENT 
ASSEMBLY 


The  value  of  mechanized  assembly  in  high-volume 
production  has  been  amply  reported  by  tele^■ision,  radio 
and  data-processing  manufacturers.  Some  machines 
demonstrate  that  mechanized  assembly  is  compatible 
with  flexible  production. 

Component  firms  have  been  making  and  packaging 
parts  for  automatic  insertion  for  se\eral  years.  Dimen¬ 
sional  standardization  of  components,  to  make  them 
more  suitable  for  automatic  insertion  is  aided  by  com¬ 
ponent  packaging,  preparation  machines  and  the  efforts 
of  the  industry  associations  and  the  military.  The  Signal 
Corps,  for  example,  is  setting  up  a  grid  system  of  com¬ 
ponent  dimensions. 

One  component  which  has  been  especially  trouble¬ 
some.  because  of  variations  in  blown  bulb  size,  is  the 
receiving  tube.  Westinghouse  is  deseloping  for  military 
use  a  square  tube  in  a  preformed  case  with  straight-wire 
leads.  It  can  be  laid  flat  or  nested  in  holes  in  a  circuit 
board. 

SINGLE-SI  ATION  MACHINES- .\  \ariety  of  ma¬ 
chines— many  of  them  single-station  versions  of  stations 
in  high-volume  in-line  transfer  machines— are  commer¬ 
cially  available.  They  are  most  useful  when  a  number 
of  axial  lead  components  is  to  be  placed  on  printed 
wiring  board  or  wire-wrap  cards.  The  machines  come 
as  component  preparation  units,  insertion-crimping  or 
wrapping  machines.  Interchangeable  or  adjustable  heads 
give  them  flexibility. 

Some  assembly  machines  ha\.e  been  specificallv  de¬ 
veloped  to  insert  a  varieU'  of  axial-lead  components  in 
boards  at  a  single  station.  Two  of  these  are  currently  in 
use  by  International  Business  Machines  and  Western 
Electric.  'ITiough  they  differ  radically  in  design,  both 
achieve  flexibility  through  circuit  board  design  and  a 
programming  system. 

Western  Electric's  machine  will  select  and  mount  up 
to  50  components.  These  are  fed  through  magazines 
mounted  \ertically  around  the  outside  of  the  oval-shaped 
machine.  All  operations  are  controlled  by  punched  tap>e. 

On  insertion  of  a  circuit  board,  a  seixomechanism 


places  it  in  position  to  accept  the  first  component.  The 
tape  also  triggers  a  solenoid  at  the  magazine  holding  the 
desired  component.  The  component  drops  into  a  rc- 
ceising  position,  where  it  is  picked  up  by  an  arm  rotat- 
ting  under  the  magazines.  'Fhe  arm  carries  it  to  the 
insertion  head  which  has  been  adjusted  meanwhile  to 
suit  the  physical  characteristics  of  the  component. 

The  IBM  machine  accepts  circuits  with  a  standard¬ 
ized  wiring  pattern  containing  2.4  component  pxwitions. 
This  pattern  layout  also  serxes  as  a  common  denomin¬ 
ator  in  preparation  of  printed  circuit  boards. 

Any  of  14  axial-lead  components  can  be  placed  in  anv 
of  the  24  locations  during  a  traxerse  of  the  single 
insertion  head.  The  components  arc  reel-fed  into  a  com¬ 
mon  track.  A  moving  jet  of  air  glides  them  along  the 
track  into  the  insertion  head.  Location  of  the  head 
over  the  board  is  determined  by  combined  action  of  J, 

1,  2  and  4-inch  air  cx'linders.  Another  air  cxlinder 
puts  the  board  in  insertion  position. 

The  air  pulse  combinations  which  locate  the  inser¬ 
tion  head  and  the  order  in  which  components  are 
stripped  from  the  reels  are  selected  by  24  dial-type 
switches.  In  another  machine  with  higher  capacitx’, 
programming  is  controlled  by  punched  cards. 

Both  machines  depend  on  board  layout  according  to 
a  standard  modular  or  grid  system.  Odd-shaped  arm- 
f>oncnts  arc  later  added  by  single-station  machines  or 
hand  assemblv. 

MECHANIZED  WIRING- Mechanized  wiring  ma¬ 
chines  are  coming  into  use.  A  programmed  machine  to 
produce  complicated  wiring  patterns  by  the  wire-wrap 
method  has  been  dexcloped  for  Hughes. 

Plants  which  cannot  use  such  machines  can,  howexer, 
avoid  excessive  labor  in  wire  preparation.  Cutter-strip¬ 
pers  with  such  quick  change  features  as  lead-length  con¬ 
trol  dials  and  interchangeable  stripping  heads  xvill  turn 
out  thousands  of  pieces  of  wire  in  an  hour,  or  a  few  at  a 
time. 

A  setup  coming  into  wide  use  has  an  induction  heater 
placed  before  the  cutter-stripper  and  synchronized  to 
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P  Desk-sized  IBM  insertion  machine  places  up  to  14  components 
on  board  after  part  and  position  are  selected  by  switches 


^  Smgle^tation  component  insertion 
machine  at  Hughes 


P  Insertion  head  of  IBM  machine  is  positioned 
by  air  cylinders 


1 
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^  Reeve  Electronics  wire  cutter-stripper  setup  has 
synchronized  induction  heater  which  melts  tin 
plating  and  bonds  wire  at  ait 


^  Single-station  machine  built  by  Polarad  Electronics 
to  feed,  insert  and  clinch  turret  lugs  in  terminal 
boards 


heat  the  wire  at  the  cut  point.  Adler  F.lectronics  reports 
that  the  heater  by  bonding  the  strands  eliminates  the 
need  to  retyyist  multiconductor  yvire.  Heyvlctt-Packard 
tyvists  up  to  four  precut  jumpier  wires  together  by  pass¬ 
ing  them  through  four  rubber  rollers,  rotated  like  yvash- 
ing  machine  wringers. 

General  Electric’s  light  military  equipment  depart¬ 
ment  devised  a  wire  coding  machine  to  reduce  wire 
stocking,  purchase  and  insentory-  expanse.  As  many  as 
22  color  code  combinations  in  five  yvire  sizes  arc  re¬ 
quired.  The  machine  color  codes  white  yvire  with  mul¬ 
tiple  printing  heads.  The  heads  are  stacked  vertically 
so  that  ink  rollers  can  be  pushed  against  the  yvire  as  it  is 
drayvn  through  the  machine. 

DIP  SOLDERING-  A  few  years  ago,  dip  soldering  yvas 
literally  dip  soldering.  Assembled  boards  were  dipped 
by  hand,  fixture  or  conveyor  into  a  well  containing 
solder  wiped  free  of  dross.  An  alternatiye  conveyor 
method  pumped  solder  through  tubes  to  selected  pioints 
on  the  board’s  under  surface.  These  methods  are  used 
by-  many  electronics  plants  today  because  they  are  fast 
and  effective. 

The  current  trend  in  assembly-line  dijvsoldering  is 
to  floyy  the  solder  while  the  board  moyes  against  the 
flow.  In  one  method,  solder  is  pump>ed  up  to  board 
level  in  a  wave  or  fountain.  Another  typn;  pumps  the 
solder  in  ripples. 

Dross  does  not  collect  on  the  solder  surface.  The 
solder  adheres  well  without  a  jiggling  step.  Boards  may¬ 
be  carried  over  fluxing  and  cleaning  rollers  on  the  same 
conveyor.  Conveyors  either  carry-  pallets  or  base  tracks 
adjustable  to  board  yvidth. 

In  a  combination  of  dip  and  floyy-  soldering,  boards  . 
are  dipped  into  a  horizontal  stream  of  dross-free  solder 
and  removed  at  an  angle  as  the  stream  bathes  the  board’s 
underside. 

TESTING— Most  plants  use  one  or  more  kinds  of  auto¬ 
matic  test  stations.  Some  firms,  such  as  Transonics. 
concentrate  their  automation  efforts  on  in-process  tests 
and  calibration  centers  built  by  company-  engineers. 
Electronic  Specialty-  Co.  builds  patch  boards  into  its 
test  units  so  that  the  units  can  be  used  for  a  number  of 
applications  by  relacing  the  patchboard.  Other  plants 
favor  preyvired'  patch  b^rds  which  can  be  plugged  into 
the  test  station.  Programmed  testers  are  commercially 
ayailable. 

Some  companies  prefer  to  make  eycn  the  simplest 
tests  automatic  because  employees  fatigued  from  read¬ 
ing  meters  all  day  are  likely  to  make  mistakes.  E.vcn  a 
simple  go,  no-go  operation  can  become  confusing  in 
time,  they  report.  Belted  components  simplify  auto¬ 
matic  test  station  feeding.  Test  results  of  expensive  or 
critical  components,  such  as  tubes  and  transistors,  can 
be  logged  on  punched  cards  for  later  comparison  with 
field  experience. 

There  are  tyvo  schools  of  circuit  testing.  One  group 
favors  functional  testing,  for  oy-erall  performance  of  the 
circuit.  Another  tests  all  compxments  of  the  assem¬ 
bled  circuit.  The  latter  method  reduces  interpretation 
by-  the  operator  and  is  believed  to  afford  more  precise 
production  quality-  control. 
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Doctor  adiuata  tMoo  clippia«  IotoI  control  lor  maxfanum  conlroal.  Ink  rocordor  at  oxtromo  rlqht  proTidoa  donaoqrams 


Video  Microplanimeter 
Detects  Bone  Disease 


Elertronic  scanner  using  television  flving>spot  microscope  measures  tiny 
tissue  areas  of  spongy  human  bone  in  locating  common  hut  tlifiicult  to  diag¬ 
nose  disease.  Densogram  gives  percentage  of  marrow  in  a  differential  area 


By  OTTIWELL  W.  JONES  III,  ROBERT  V.  VREELAND  and  CARTER  C.  COLLINS, 

RAD  L<aboratory,  Dept,  of  Patholoiry,  Univerxity  of  California  Me<ilral  Center,  San  Francixco,  Calif. 


Osteoporosis,  a  metabolic  bone 
disease  in  which  the  total  body 
mass  of  bone  is  less  than  that  of  a 
normally  active  person  of  com¬ 
parable  size,  results  when  new  bone 
matrices  fail  to  develop.  The  bony 
tissue  that  exists  in  osteoporosis, 
however,  is  qualitatively  indistin¬ 
guishable  from  normal  bone. 

During  recent  investigations  of 
the  disease  it  was  necessary  to 
measure  irregular  microscopic  tis¬ 
sue  areas  of  spongy  bone  to  find  the 
ratio  between  chemical  composition 
and  bone  area  as  it  relates  to 
skeletal  density.  Roentgenologic 
changes  in  the  bony  skeleton  do  not 
appear  until  late  in  the  disease  and 
do  not  help  in  diagnosing  the  early 
case.  Because  subjective  evaluation 
of  bone  area  from  microscopic 


slides  is  impossible,  it  is  necessary 
to  measure  bone  area  quantita¬ 
tively.  Since  the  entire  bone  matrix 
is  normally  calcified  in  both  nor¬ 
mal  and  osteoporotic  bone,  decalci¬ 
fied  bone  area  is  a  function  of  bone 
volume  and  density. 

In  the  past,  the  area  of  trabecular 
bone  as  represented  on  histologic 
slides  has  been  determined  by  time- 
consuming  polar  planimetry,  weight 
analysis  of  paper  overlays  or  ran¬ 


dom  dot  or  grid  analysis.  This 
article  describes  an  electronic  scan¬ 
ner  that  uses  a  television  flying-spot 
microscope  to  measure  irregular 
areas  of  cancellous  bone. 

Black  Diagram 

The  block  diagram  of  Fig.  1 
show's  the  video  microplanimeter 
for  measuring  bone  versus  marrow 
areas  in  microscopic  sections. 

The  sweep  and  blanking  gener- 


BONE  .  .  . 

.  .  .  can  b«  divided  into  two  major  types;  compact  bone  and  spongy  or  cancellous 
bone.  Compact  bone  is  o  dense,  hard  substance  with  microscopic  voids.  Spongy 
bone  is  less  dense  than  compact  bone  and  b  composed  of  many  small  interlocking 
struts  of  bone  or  trabeculae.  The  long  bones  of  the  body  are  tubular  structures 
composed  of  compact  bone.  The  flat  bones  have  an  outer  shell  of  compact  or 
cortical  bone.  Within  the  shell  of  cortex  b  the  spongy  tjr  cancellous  bone 
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FIG.  1 — Video  microplanimotor  tr  raster,  lens  sTstem  and  mnltiplier  phototube 


ator  causes  the  brigrht  blue  spot  on 
the  face  of  a  5WP15  crt  scanner  to 
trace  a  tv  raster.  A  lens  reduces  the 
raster  to  the  size  of  the  bone  sec¬ 
tion  under  test.  As  the  spot  passes 
over  marrow  areas,  some  light  is 
transmitted  through  the  bone  sec¬ 
tions  onto  the  multiplier  phototube. 
Electrical  output  from  the  multi¬ 
plier  phototube  is  clipped  by  a 
Schmitt  trigger  and  video  ampli¬ 
fier  and  the  resulting  d-c  compo¬ 
nent  is  proportional  to  the  percent¬ 
age  of  solid  bone  area.  It  is  de¬ 
tected,  amplified  by  a  d-c  amplifier 
and  read  on  an  output  meter. 

While  the  tv  viewer  monitors  an 
enlarged  picture  of  the  bone  sec¬ 
tion,  it  primarily  aids  in  centering 
the  section  and  adjusting  contrast. 
A  gate  provides  an  electronic  win¬ 
dow  which  enables  the  operator  to 


analyze  only  a  small  portion  of  the 
bone  section.  A  den.sogram  is  re¬ 
corded  on  the  pen  recorder  when  the 
electronic  window’  is  automatically 
swept  across  the  tv  raster  by  the 
slow-sweep  generator.  The  adder 
and  the  gate  pulse  generator  syn¬ 
chronize  the  opening  of  the  gate 
with  the  tv  vertical  sweep. 

Operation 

In  operation,  the  slide  is  posi¬ 
tioned  so  that  the  entire  bone  sec¬ 
tion,  except  the  cortex,  appears 
without  margins  on  the  tv  viewer. 
The  clipping  level  is  then  adjusted 
for  optimum  contrast.  A  reading 
of  the  average  percentage  of  solid 
bone  for  the  entire  section  appear¬ 
ing  on  the  viewer  is  then  taken 
from  the  output  meter.  A  den.so¬ 
gram,  which  depicts  the  distribu¬ 


tion  of  solid  bone  throughout  the 
section  is  finally  recorded. 

The  video  preamplifier  output 
voltage  representing  black,  white 
and  all  shades  of  gray  passes 
through  a  Schmitt  trigger  window 
amplifier.  Voltages  are  then  black 
or  white  depending  upon  the  win¬ 
dow  limits. 

A  clipping  level  control  varies 
bias  on  the  preamplifier  output 
cathode  follower,  thus  determining 
the  direct  current  component  of  the 
input  to  Schmitt  trigger  V’,  in  Fig. 
2.  Diode  clamping  prevents  the 
clipping  level  from  changing  as  the 
black  to  white  ratio  varies.  Schmitt- 
trigger  output  feeds  video  ampli¬ 
fiers  and  V,„  and  the  video  input 
to  the  viewer  is  taken  from  V.^. 

Output  'from  V„  is  al.so  coupled 
into  cathode-coupled  gate  V,^  and 
video  amplifier  V„.  Diode  D,  clamps 
the  video  negative  peaks  at  ground 
potential.  The  direct  current  com¬ 
ponent  is  then  directly  proportional 
to  percentage  of  opaque  area  in  the 
microscopic  section.  Rapid  video 
components  are  removed  by  an 
LrC  v  network.  The  filter  is  suffi¬ 
ciently  slow  to  remove  the  a-c  from 
the  horizontal  scans  but  is  unable 
to  remove  detail  from  a  vertical 
.scan.  Filtered  output  or  densogram 
can  be  viewed  on  an  oscilloscope  and 
recorded  photographically.  Simul¬ 
taneously,  it  is  coupled  to  the  input 
of  d-c  amplifier  V,. 

Output  from  V,  is  indicated  on 
a  meter  and  a  pen  recorder,  and  the 


FIG.  2 — O*t*oqraph  analyser  hcM  window-width  control  in  one-shot  multitribrator  that  turns  on  qate 
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amplifier  itself  is  balanced  for  null 
at  any  percentage  of  nonopaque 
area.  Full  scale  meter  ranges  of  10, 
20,  50  and  100  percent  are  provided. 

Recording  Oensogrom 

To  record  the  densogram  on 
paper,  a  vertical  scan  slow  enough 
to  be  followed  by  a  pen  recorder  has 
to  be  used.  The  scan  must  not, 
however,  be  so  slow  as  to  preclude 
the  use  of  a  television  viewer.  A 
second  vertical  sweep  which  slowly 
scans  an  electronic  sampling  win¬ 
dow  across  the  television  raster 
satisfies  these  needs.  Sweep  speeds 
of  7  or  30  sec/sweep  are  available. 

The  normal  20-cps  vertical  sweep 
is  coupled  through  adder  V,  into 
Schmitt  trigger  V..  When  the  bias 
on  the  adder  is  manually  varied,  the 
portion  of  the  sweep  sawtooth  fall¬ 
ing  within  the  Schmitt-window 
limits  also  varies.  Thus,  the  leading 
edge  of  the  Schmitt  output  square 
wave  moves  across  the  vertical 
sweep.  For  automatic  sweep  a  saw¬ 
tooth  voltage,  generated  by  a  cath¬ 
ode-coupled  phantastron,  can  be 
substituted  for  the  manual  bias. 

The  differentiated  leading  edge 
of  the  Schmitt  output  triggers  one- 
shot  multivibrator  V,  which  opens 
gate  V.,  A  w'indow-width  control 
varies  the  multivibrator  ON  time. 
Output  from  the  one  shot  blanks 
the  viewer  so  that  the  window  is 
seen  as  a  dark  band.  The  gated 
video  passes  through  amplifier 
is  diode-clamped  in  V„  and  passes 
through  a  short  time  constant  filter. 
The  d-c  component  is  diode-coupled 
into  0.25-/if  storage  capacitor  Ci 
where  the  information  is  stored  un¬ 
til  just  before  another  video  sample 
is  taken.  At  that  time  it  is  dumped 
by  the  differentiated  leading  edge- 
of  the  one-shot  pulse. 

Storage  capacitor  C,  is  used  only 
on  short  video  samples,  because  it 
holds  at  the  peak  value.  To  obtain 
an  average  over  a  longer  sample, 
bleeder-switch  tube  connects  the 
bleeder  for  the  duration  of  the  video 
sample  and  removes  it  during  the 
interval  between  samples. 

Capacitor  C,  is  connected  to  the 
input  of  output  cathode  follower  V, 
whose  output,  recorded  as  a  func¬ 
tion  of  time,  is  the  densogram. 

An  enlarged  televised  picture  of 
the  histologic  section  appears  on 
the  viewer.  The  sweep  width  and 


positioning  controls  are  adjusted 
so  that  the  television  raster  just 
covers  the  section.  It  is  important 
that  there  be  no  margins,  since  they 
would  be  included  in  the  reading  of 
average  marrow  percentage. 

The  output  meter  is  adjusted  by 
manually  positioning  the  electronic 
scanning  window  on  all  black  or  all 
white  portions  of  the  section.  Sec¬ 
tions  of  bone,  however,  are  seldom 


FIG.  3 — DcuoqTOin  (Uil)  and  photoal- 
croqroph  (riqhl)  oi  MctioB  of  ipongy 
bon*  show  bony  trabocula*  (dark  orooa) 
and  bono  marrow  (Uqht  aroos) 


FIG.  4 — Porconlaqo  marrow  In  concol- 
lona  bono  oblainod  by  random  dot  count 
In  plottod  on  ordinato  wbilo  timllor  por- 
contaqoo  oi  plonlmolor  aro  on  obodsoa 

all  black  or  all  white.  Turning  down 
the  video  gain  simulates  black.  All 
white  is  simulated  by  turning  off 
the  gate  pulse. 

A  reading  of  the  average  percent¬ 
age  of  marrow,  including  the  entire 
histologic  section  except  the  bone 
cortex,  is  taken.  The  gate  is  opened 
to  include  the  entire  tv  raster  in 
this  reading. 

The  swept  electronic  scanning 
window  is  then  turned  on  and  a 
densogram  recorded.  Scanning  is 
along  the  long  axis  of  the  section 
shown  in  Fig.  3,  Deflection  of  the 
pen  represents  average  percentage 
of  marrow  in  a  differential  area 
perpendicular  to  the  scanning  axis. 

A  plot  of  output  meter  readings 
as  compared  to  percentages  ob¬ 


tained  arithmetically  from  random 
dot  counts  is  shown  in  Fig.  4.  Arith¬ 
metically  determined  values  are  ac¬ 
curate  to  about  three  percent  mar¬ 
row.  The  average  deviation  of 
points  from  the  mean  curve  is  2.3 
percent  marrow  (2.7  percent  error) 
as  read  on  the  ordinate  scale.  Out¬ 
put  meter  readings  are  repeatable 
to  about  one  percent  marrow. 

Factors  which  influence  instru¬ 
ment  accuracy  include  loss  of  video 
during  sweep  blanking  and  imper¬ 
fect  sweep  linearity.  Operational 
errors  result  from  solid  margins 
around  the  section  and  incorrect 
setting  of  the  video  clipping  level. 

The  cancellous  bone  in  this  study 
is  obtained  from  a  specific  area  of 
hip  bone  in  a  series  of  autopsied 
and  biopsied  cases  of  normal  and 
clinically  osteoporotic  persons. 

After  decalcification,  the  bone 
cylinder  is  dehydrated,  embedded  in 
celloidin  and  sectioned  at  10  mi¬ 
crons.  The  tissue  sections  are 
mounted  on  slides  and  stained  by 
picric  acid  and  fuchsin.  Decalcified 
bone  material  becomes  bright  red 
and  the  intervening  bone  marrow  a 
contrasting  pale  greenish-yellow. 

Photomicrographs  are  made  of 
the  series  of  bones  and  from  these 
the  ratio  between  bone  area  and 
marrow  area  is  determined  by 
weight  analysis  of  paper  overlays 
or  cutouts,  and  random  dot  or  grid 
analysis.  Weight  analyses  give  an 
accuracy  of  ±2  percent;  grid  an¬ 
alyses  are  accurate  to  dt3  percent. 

This  project  was  sponsored  by 
Dr.  J.  T,  Crane  of  the  University 
of  California  Medical  Center,  The 
scanner  was  developed  under  the 
direction  of  R.  S.  Mackay.  We  are 
indebted  to  D.  Colburn,  who  de¬ 
signed  the  basic  scanner  circuits. 
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Waveguide  Coils  Make 
Compact  Delay  Lines 

Production  testing  of  microwave  electronic  equipment  is  .simplified  with 
compact  delay  line  made  from  a  number  of  tightly  wound  waveguide  coils. 
Turntable,  coil  form  and  flexible  steel  mandrel  with  accessories  bend  40-ft 
lengths  of  waveguide  into  tight  coils.  A  240-ft  delay-line  unit  consisting  of 
six  40-ft  coils  has  insertion  loss  of  21  db  with  maximum  vswr  of  1.5 


By  R.  R.  PALMISA^O  ami  A.  SHERMAN 

Mechanical  Engineer  Model  Shop  Porenmn 

Diamond  Ordnance  Fuse  Laboratorlen,  WaHhinfrton,  D.  C. 


WAVEGUIDE  DELAY  LINES  Used  in 
the  development  and  testing 
of  electronic  equipment  are  usually 
hung  from  ceilings  or  walls.  The 
hundreds  of  feet  of  waveguide  re¬ 
quired  to  make  up  a  loop  frequently 
make  such  awkward  layouts  un¬ 
avoidable.  To  reduce  the  delay  lines 
into  a  portable  unit,  a  technique  was 
developed  for  forming  40-ft  lengths 
of  waveguide  tubing  into  tight 
coils.  With  the  addition  of  flanges 
and  elbows,  the  coils  can  then  be 
assembled  into  a  compact  delay  line 
of  any  desired  length. 

Preventing  Collapse 

Internal  support  must  be  pro¬ 
vided  to  prevent  the  thin  walls  of 
waveguide  tubing  from  collapsing 
during  l)ending.  Sand,  rosin,  low- 
temperature  fusible  alloys  or  flex¬ 
ible  steel  mandrels  usually  provide 
the  internal  support.  In  this  pro¬ 
cedure  a  short  flexible  steel  mandrel 
forms  40-ft  length  of  tubing  into 
a  coil. 

Forming  the  sharp  one-in.  radius 
bend  which  joins  alternate  coils  in 
the  region  of  the  inside  diameter 
similarly  presents  a  special  problem 
in  bending.  Because  of  the  severe 
change  in  shape  w'hich  takes  place 
while  cold-forming  the  waveguide 
to  a  one-in.  radius,  this  end  of  the 
tubing  must  be  annealed  before 
bending.  The  metal  then  flows  more 


Technician  hat  placed  clomp  oeer  40-ft 
coil  of  wareouide  to  prevent  unwinding 
before  tack  welding 


freely  while  forming  and  the  ma¬ 
terial  keeps  its  changed  shape  after 
removal  of  the  cold-forming  forces. 
(Type  2S  aluminum  tubing  is  an¬ 
nealed  at  700F.  Type  90 — 10  com¬ 
mercial  bronze  or  brass  tubing  is 
annealed  at  HOOF  in  an  inert  gas 
atmosphere). 

The  forming  equipment  consists 


essentially  of  a  turntable,  a  coil 
form,  a  flexible  steel  mandrel  with 
rigid  positioner  and  a  fixed  pipe 
which  guides  the  waveguide  and 
anchors  the  mandrel  positioner. 
Since  internal  support  is  required 
only  in  the  region  where  the  form¬ 
ing  takes  place,  only  a  short  18-in. 
mandrel  is  necessary,  provided  it 
can  be  held  at  all  times  in  the  form¬ 
ing  region. 

The  laminated  spring-steel  man¬ 
drel  shown  in  Fig.  1  consists  of  a 
number  of  leaves  of  0.005-in.  thick 
clock-spring  steel  and  provides  the 
internal  support  by  Ailing  the  in¬ 
side  of  the  tubing.  The  mandrel  is 
held  in  the  region  where  the  form¬ 
ing  takes  place  with  a  mandrel  posi¬ 
tioner  and  clamping  fixture.  The 
equipment  is  best  described  by  fol¬ 
lowing  the  step-by-step  formation 
of  a  coil. 

Coll  Forming 

The  waveguide  and  mandrel  posi¬ 
tioner  are  initially  loaded  into  the 
pipe  so  that  both  waveguide  and 
point  A  of  positioner  in  Fig.  1  ex¬ 
tend  about  12-in.  beyond  the  end  of 
the  pipe.  With  the  waveguide  in 
this  position,  the  waveguide  clamp 
and  the  clamp  for  mandrel  posi¬ 
tioner  are  secured.  With  the  cable 
fastened  to  the  turntable  pulley,  the 
waveguide  is  then  drawn  over  the 
oiled  spring-steel  mandrel  until  the 
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FIG.  2 — RRcIcmqular  woTpquId*  tubinq 
is  drawn  into  1-in.  radius  by  manual 
rotation  of  tbs  moTobls  arm 
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POSITIONER  \ 
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FIG.  I — Diagram  of  worsqulds  boinq 
drown  oTsr  mandrol.  Portion  of  woro- 
quid*  ond  positioner  or#  in  insert 
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FIG.  3 — Final  setup  for  winding  ware- 
guide  into  40-ft  coils.  Mandrel  is  held  in 
position  where  the  forming  takes  place 


mechanical  and  electrical  reproduc¬ 
ibility  are  readily  achieved. 

Performance 

Electrical  performance  of  wave¬ 
guide  tubing  coiled  in  this  manner 
is  satisfactory.  The  attenuation  of 
a  40-ft  section  of  half-size  X-band 
straight  waveguide  whose  inner  di¬ 
mensions  are  0.2  by  0.9  in.  measured 
roughly  3.2  db,  as  compared  with 
3.2  to  4  db  for  coiled  guide.  A  con¬ 
ventional  waveguide  delay  line,  240 
ft  long,  consisting  of  straight 
waveguide  sections,  joints  and  el¬ 
bows,  measured  25  db  with  a  maxi¬ 
mum  vswr  of  1.75.  The  same  length 
delay  line,  coiled  and  assembled  in 
40-ft  coils  gave  an  insertion  loss  of 
only  21  db  with  a  maximum  vswr  of 
1.25  over  a  1,000  megacycle  fre¬ 
quency  range.  A  compact,  portable 
delay  line  made  up  of  a  series  of 
waveguide  coils,  properly  joined  to¬ 
gether,  therefore  offers  somewhat 
superior  electrical  characteristics 
than  those  of  the  conventional  sta¬ 
tionary  loops. 


end  of  the  waveguide  is  flush  with 
the  end  of  the  mandrel.  Figure  1 
shows  the  waveguide  partially 
drawn  over  the  mandrel. 

Waveguide  clamp,  mandrel  posi¬ 
tioner  clamp  and  cable  pulley  on  the 
turntable  are  then  removed.  Thus, 
the  mandrel-filled  end  of  the  wave¬ 
guide,  which  has  been  previously 
annealed,  is  placed  in  the  bender 
that  forms  the  initial  one-in.  radius 
bend  shown  in  Fig.  2.  The  bender 
is  attached  adjacent  to  the  turntable 
in  line  with  the  pipe  to  make  re¬ 
moval  of  the  mandrel-filled  wave¬ 
guide  from  the  pipe  while  making 
the  initial  bend  unnecessary.  The 
mandrel-filled  waveguide  is  then 
placed  in  the  bender  and  secured  in 
the  vise  clamp  with  the  end  of  the 
waveguide  extending  about  4.5  in. 
beyond  the  center  line  of  the  1- 
in.  radius  form.  The  end  of  the 
waveguide  is  now  formed  into  a 
1-in.  radius  with  125-deg  bend  by 
manual  rotation  of  the  movable  arm 
indicated  in  Fig.  2. 

The  waveguide  is  then  removed 
from  the  bender  and  placed  in  the 
1-in.  radius  slot  of  the  8-in.  di¬ 
ameter  coil  form  which  has  been  se¬ 
cured  on  the  turntable  of  Fig.  3  in 
place  of  the  cable  pulley.  The  initial 
bend  of  waveguide  is  held  in  the 
coil  form  with  the  disk  clamp.  The 
cover  is  then  fastened  to  the  coil 
form,  making  a  spool  for  the  wave¬ 
guide  which  is  about  to  be  wound. 
The  clamp  for  the  mandrel  posi¬ 
tioner  is  secured  at  the  other  end. 

A  few  turns  of  the  jack  screw 
free*  the  mandrel  which  is  con¬ 
tained  within  the  waveguide  at  the 
initial  bend.  The  waveguide  then 
slides  more  freely  over  the  mandrel 
while  it  is  being  wound.  The  turn¬ 
table  rotates  until  the  full  40-ft 
length  of  the  waveguide  is  wound 
into  a  tight  coil.  As  soon  as  the 


mandrel  starts  to  become  exposed, 
the  turntable  is  stopped  to  prevent 
the  coil  from  unwinding  while  the 
cover  and  disk  clamp  are  removed. 

Another  clamp  is  placed  over  the 
periphery  of  the  coiled  waveguide 
and  the  coil  is  manually  withdrawn 
from  the  mandrel.  The  clamp  re¬ 
mains  on  the  coiled  waveguide  until 
it  is  tack  welded  at  the  outermost 
point  of  tangency.  Before  tack 
welding,  the  coil  form  is  removed 
and  the  coiled  waveguide  immersed 
in  a  degreasing  solution  to  remove 
the  oil  used  as  a  lubricant  in  wind¬ 
ing. 

Joining  Coils 

To  facilitate  joining  the  coils  to 
each  other,  flanges  and  elbows  are 
then  brazed  to  the  ends  of  the  coils. 
Thus,  delay  lines  of  any  length  may 
be  readily  assembled.  This  tech¬ 
nique  permits  cold  forming  of 
40Tft.  lengths  of  rectangular  wave¬ 
guide  tubing  into  tight  coils,  with¬ 
out  altering  the  critical  internal  ac¬ 
curacy  and  surface  finishes.  Both 


A  40-it  waT*guld«  coil  ia  comparod  to  a 
•ix-la.  rulo  to  Indicoto  spaco-aarlng  at- 
tainod  using  this  mothod 


Packaged  delay-line,  consiating  oi  760  it 
oi  coiled  woreguide  with  outer  diameter 
of  IS  in.,  does  away  with  space-con- 
•uffling  honglng  deloy  lines 
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Machine  tool  in  operation  ot  Firth  Sterling  la  independently  timed,  aerro  controlled 


Spark  Machine  Tool  Has 


With  attention  being  given  to  difheult-to-machine  niateriah  a8  possible 
sources  of  new  semiconductor  devices,  spark  machining  increases  in  impor¬ 
tance.  It  offers  economical  working  of  otherwise  unmachinahle  materials  and 
high-temperature  alloys  and  easy  forming  of  unusual  sha|)es  and  surfaces. 
Here’s  the  story  on  a  new,  independently  timetl.  servo-controlled  system 


through  the  primary  of  a  100-to-l  zation  in  the  rotary  gap.  A  bank  of 
voltage-ratio  pulse  transformer.  6C2rs,  diode  connected,  is  used  for 
Secondary  of  the  transformer  feeds  this  purpose. 

the  machining  operation.  Char-  The  loading  system,  for  cost  rea- 
acteristics  of  the  system  are:  pulse  sons,  is  somewhat  light  and  is  only 
repetition  rate,  2,880  pps;  pulse  slightly  more  than  the  minimum 
duration,  17  /xsec;  peak  pulse  power,  necessary  to  maintain  stable  rotary- 
450  kw;  peak  open-circuit  gap  volt-  gap  operation, 
age,  100  v;  peak  discharge  current,  /•  • 

4,500  amp  and  average  load  volt-  otary-  ap  esign 

amp,  11  kva.  The  rotary  gap  has  four  station- 

Because  of  the  poor  power  ab-  ary  pins,  each  fed  from  a  separate 
sorbing  characteristics  of  the  load,  energy  source,  and  12  rotary  pins, 
the  oscillatory  discharge  is  lightly  The  .sequential  discharge  system 
damped.  Most  of  the  pulse  energy  is  achieves  a  high  repetition  rate  with- 
stored  after  the  initial  forward  out  excessive  peripheral  speed.  At 
pulse  in  the  form  of  reversed  charge  the  same  time,  the  rate  of  voltage 
on  the  energy-storage  capacitor,  rise  across  each  discharge  gap  be- 
This  results  in  a  tendency  to  follow  cause  of  the  capacitor  charge  cycle 
the  forward  pulse  with  a  reversed  is  reduced  considerably  over  that 
polarity  pulse.  This  energy  must  be  developed  with  a  single  stationary 
absorbed  to  prevent  undue  tool  elec-  pin. 

trode  wear  and  to  improve  deioni-  An  unusual  design  problem  was 


SPARK-MACHINING  THEORY  has 
been  the  subject  of  consider¬ 
able  controversy.’"*  But  it  is  known 
that  work  is  accomplished  by  me¬ 
chanical  forces  accompanied  by 
some  thermal  action.*  In  the  absence 
of  precise  theoretical  considera¬ 
tions,  electrical  performance  speci¬ 
fications  for  power  supplies  have 
taken  forms  which  are  un  out¬ 
growth  of  design  convenience  and 
limited  operational  tests.  Numerous 
improvements  have  been  made  over 
the  earliest  equipment.  This  article 
describes  a  modern  unit  which 
achieves  a  high  machining  speed. 

Figure  1  shows  a  high-power 
spark-machine  system  now  in  com¬ 
mercial  use.  The  unit  is  powered 
from  a  4.5-kv  three-phase  rectifier 
of  conventional  design.  Energy- 
storage  capacitors  are  discharged 
sequentially  by  a  rotary  spark  gap 
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Servo  Control 
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presented  by  the  pulse  transformer. 
Effective  primary-circuit  induct¬ 
ance — a  combination  of  reflected 
secondary  inductance  and  primary 
masrnetizing  inductance  —  deter¬ 
mines  the  pulse  duration  through 
the  L-C  character  of  the  discharge 
circuit.  When  a  discharge  fails  to 
take  place  at  the  machining  gap, 
primary  inductance  alone  is  effec¬ 
tive.  As  a  result,  an  excessively  long 
pulse  may  result  which  can  cause 
difflculty  in  switching-gap  deioniza¬ 
tion.  To  avoid  this  difficulty,  the 
primary  is  designed  both  for  rela¬ 
tively  high  magnetizing  current 
and  core  saturation  after  a  pulse 
duration  about  equal  to  the  normal 
pulse  length. 

Since  machining  action  in  a 
spark-machine  tool  is  effected  by 
electrical  discharges,  position  infor¬ 
mation  required  to  actuate  a  tool¬ 


positioning  servo  can  be  derived  di¬ 
rectly  from  electrical  quantities  in 
the  di^harge. 

In  independently-timed  machines, 
information  is  derived  in  the  fol¬ 
lowing  manner.  At  the  beginning  of 
each  pulse,  the  voltage  between  the 
tool  and  work  rises  so  rapidly  that  a 
constant  amplitude  is  reached  be¬ 
fore  breakdown  can  take  place.  This 


action  results  because  of  the  finite 
time  lag  between  application  of  a 
voltage  and  resulting  sparkover. 
This  time  delay  is  a  function  of  gap 
spacing.  Sparkover  takes  place  early 
in  the  pulse  on  period  for  short  tool- 
to-electrode  spacings,  later  for 
greater  spacings  and  not  at  all  for 
spacings  too  great  for  the  voltage. 

Complete  System 

The  circuit  diagram  of  a  complete 
servo  control  for  a  heavy  machine 
tool  is  shown  in  Fig.  2.  Position  in¬ 
formation  is  derived  from  the  gap 
voltage  as  explained  previously.  The 
gap  voltage  is  fed  to  an  integrating 
circuit  via  diode  V,.  This  diode  is 
useful  because  the  damping  diodes 
on  the  pulse  transformer  primary 
(Fig.  1)  are  not  designed  to  clip 
sharply  the  reverse  voltage  which 
appears  at  the  end  of  the  forward 
capacitor  discharge  cycle.  As  a  re¬ 
sult,  some  reverse  voltage  appears 
across  the  tool-to-work  gap  at  the 
end  of  each  machining  pulse.  The 
diode  eliminates  this  meaningless 
reverse  voltage  from  the  informa¬ 
tion  channel  of  the  servo  circuits. 
It  also  prevents  discharge  of  the 
integrating  capacitor  back  through 
the  low-resistance  path  of  the  pulse- 
transformer  secondary  after  the 
end  of  each  applied  pulse. 

The  resistor-capacitor  networks 
on  the  output  of  diode  V,  serve  two 
purposes.  First,  they  form  an  in¬ 
tegrating  circuit  with  a  time  con¬ 
stant  such  that  an  appreciable  volt¬ 
age  is  developed  across  C,  during 
the  short  pulse  ON  period.  This 
voltage  is  proportional  to  the  frac¬ 
tion  of  the  pulse  ON  interval  before 
sparkover  takes  place.  Secondly,  the 
resistor  circuit  discharges  C,  dur¬ 
ing  the  long  pulse  off  period  be¬ 
tween  pulses. 

Matching  of  the  time  constants 
and  the  general  voltage  level  on  C, 


HOW  ELECTRIC  SPARK  MACHINING  WORKS 

Series  of  electrical  discharges  pau  in  a  liquid  dielectric,  commonly  a  hydrocarbon, 
between  o  tool  electrode  (cathode)  and  workpiece  (anode).  Each  discharge  is 
initiated  by  sparkover  of  dielectric.  Discharges  cause  erosion  of  both  tool  and 
adjacent  portion  of  workpiece.  Tool  is  manipulated  above  workpiece  until  desired 
shape  is  produced. 

Automatic  controls  can  be  used  to  position  tool  close  enough  to  workpiece  to 
permit  sparkover  at  voltage  selected  for  machining  conditions  desired.  Voltages 
range  from  40  to  300  v;  discharge  currents  fram  a  few  ta  20,000  amp;  sparkaver 
durations  from  fraction  of  a  /isec  to  200  /isec  and  repetition  rates  from  a  few  to  | 
50,000  pps 
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FIG.  1 — Schematic  diagram  oi  power  component*  oi  high-power  electric-*park  machiM 


FIG.  2 — Circuitry  ior  electrode  drive-motor  eerro.  Unit  use*  a  leporately  excited  high- 
torque  d-c  motor  controlled  by  omplidyne  generator 


to  the  pulse  length  of  the  pulse 
power  supply  is  important.  Switch 
S,  selects  the  proper  input  resistor 
in  the  integrating  circuit  to  match 
the  four  machining  conditions  pro¬ 
vided  in  the  pulse  power  supply. 
The  signal  from  C,  is  fed  through 
gain  control  R,  and  resistor  f?,.  to 
the  grid  of  V,^.  Output  of  V„  feeds 
a  cathode-coupled  push-pull  d-c 
amplifier  u.sed  to  excite  the  field  of 
an  amplidyne  generator  in  the  cir¬ 
cuit  displayed.  Field  excitation  de¬ 
rived  from  the  difference  in  plate 
currents  of  and  V,*  comprises  a 
net  excitation  of  polarity  and  am¬ 
plitude  proportional  to  the  differ¬ 
ence  existing  in  the  grid  voltages  of 
Vfci  and  V,,,  Corresponding  output 
of  the  amplidyne  varies  both  in 
sign  and  amplitude  causing  the  tool 
or  electrode  to  advance  toward  or 
withdraw  from  the  workpiece  at  a 


varying  rate  as  required  by  con¬ 
ditions.  The  .sy.stem  operates  to 
provide  electrode  spacing  control  to 
maintain  a  working  gap  spacing 
greater  than  zero  and  less  than 
0.001  in. 

To  achieve  the  necessary  control, 
the  positive  signal  on  C,  is  mixed 
with  a  regulated  negative  reference 
voltage.  Adjustment  of  R,  allows 
selection  of  proper  operating  po¬ 
tential  for  the  grid  of  amplifier  V,^. 
A  series  divider  chain — R„  R-,  R« 
and  R,  together  with  the  regulated 
positive  supply — establishes  the  de¬ 
sired  operating  bias  for  output 
stage 

Feedback  Relations 

Although  the  d-c  amplifiers  are 
not  particularly  high-gain  circuits, 
the  entire  system  constitutes  a 
high-sensitivity  servo  circuit  be¬ 


cause  of  the  high  current  and  power 
gain  of  the  amplidyne.  To  assure 
system  stability,  velocity  feedback 
is  provided  by  a  small  feedback 
generator  driven  directly  by  the 
electrode  drive  motor.  The  circuit 
is  arranged  so  that  the  amount  of 
feedback  is  greater  in  the  infeetl 
drive  than  in  the  reverse-drive  di¬ 
rection  to  assure  rapid  electrode 
withdrawal  from  a  contaminated 
working  gap.  Feedback  is  nonlinear 
in  both  directions  but  is  made  much 
larger  in  the  infeed  drive  direction 
to  allow  the  system  to  make  a  fa.st 
advance  toward  the  workpiece  to 
initiate  a  cut.  It  also  permits  rapid 
readjustment  of  the  drive-motor 
speed. 


Positive  Feedback 

Positive  feedback  is  made  avail¬ 
able  by  the  velocity  generator  at  the 
onset  of  gap  conditions  requiring 
motor  reversal.  This  positive  feed¬ 
back  continues  until  the  drive  mot«)r 
has  reversed.  In  the  infeed  drive 
direction,  the  velocity-feedback  gen¬ 
erator  develops  a  voltage  such  that 
terminal  1  is  positive  with  respect 
to  terminal  2.  This  voltage  is  pro¬ 
portional  to  the  drive-motor  speed. 
The  infeed  signal  corresponds  to  a 
positive  signal  on  the  grid  of 
Negative  feedback  is  effected  by  the 
circuit  from  terminal  1  through 
rectifiers  D,  and  D,  and  through  ft, 
to-  ground.  Corresponding  positive 
signal  at  the  cathode  of  reduces 
the  effect  of  the  positive  signal  volt¬ 
age  on  its  grid. 

In  the  reverse-drive  direction, 
positive  voltage  from  the  feedback 
generator  appears  on  terminal  2. 
This  voltage  is  applied  to  the  plate 
of  V,*  which  draws  current  roughly 
proportional  to  its  plate  voltage. 
Portion  of  the  drop  across  cathode 
resistor  ft,  is  applied  through  series 
resistor  ft,,,  to  the  grid  of  V,t.  Ad¬ 
justment  of  ft,,  permits  selection  of 
the  upper  limit  of  drive-motor  speed 
in  the  reverse  direction. 
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Cabled  wiring  and  tumt  •ocknis  proTid* 
clnoa  und«r<hascis  oppnaranc* 


All  iunctlont  oi  monitor  oscopt  rocording  or*  soll-containod.  Strobotron  firings  aro  dls> 
playod  on  front  panol  to  provldo  trlstiol  indication  of  radiation  occuronco 


Geiger  Radiation  Monitor 
Indicates  Continuously 


Using  easily  available  and  inexpensive  components,  this  Geiger  counter 
fills  the  gap  between  |>ortahle  field  equipment  and  elaborate  fixed  instal¬ 
lations  that  monitor  industrial  areas  containing  radio-active  materials. 
Equipment  is  internally  calibrated  and  provides  both  aural  and  visual  indica¬ 
tion  of  hot  loads.  Continuous  recording  of  count  output  may  be  added 


By  ROINALD  L.  IVES,  Palo  Alto,  California 


The  single-stage  audio  amplifier 
is  biased  off  during  calibration. 
The  remainder  of  the  calibrator  is 
an  electromechanical  pulse  gen¬ 
erator,  comprising  a  7.5-rpm  clock 
motor  with  an  eight-tooth  cam  on 
its  shaft  to  actuate  a  microswitch. 
As  the  switch  arm  passes  over  each 
cam  tooth,  Ci  of  Fig.  2  is  charged 
from  the  regulated  power  supply, 
then  discharged  through  V,  into  the 
pulse  equalizer. 

The  alternate  charge  and  dis¬ 
charge  produced  by  the  cam  gives  an 
output  of  1  pps  for  checking  the 


INCREASING  industrial  use  of  and.  because  of  its  fundamental 
radioactive  materials  demands  simplicity,  modifications  to  fill 
continuous  monitoring  of  radiation  special  needs  are  simply  and  eco- 
background  around  areas  in  which  nomically  made.  A  block  diagram 
such  materials  are  used.  The  of  the  monitor  is  shown  in  Fig.  1. 
monitoring  equipment  should  be 
low-priced,  simple  in  construction, 
easily  repairable,  and  operable  by 
nontechnical  personnel.  '  Integral 
calibration  checks  are  desirable  for 
continuous  indication  or  recoK.ding. 

Basie  Monitor 

The  basic  design  given  here  fills 

most  ordinary  monitoring  needs  rig.  i— FuacUoaal  diagram  of  moDiior 
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IIOV  *-C  75npia 

Fiq.  2 — Complete  echemotlc  oi  basic  monitor  and  optional  recording  function.  When  recording  Is  not  required,  switch  S<  and  all 


ratemeter  calibration'.  The  purpose 
of  the  neon  bulb  is  to  isolate  the 
pulse  equalizer  grid  from  the  switch 
line. 

The  pulse  equalizer  uses  Strobo- 
tron  V.  operated  from  a  regulated 
power  supply  with  constant  load. 
The  plate  voltage  swing,  produced 
by  an  incoming  pulse  above  mini¬ 
mum,  is  from  300  v  to  the  15-v  ex¬ 
tinction  of  the  tube.  This  extinction 
voltage  remains  con.stant  at  low  and 
medium  counting  rates  throughout 
the  tube  life.  At  rates  exceeding 
200  cps  the  extinction  voltage 
changes  and  operation  above  250 
cps  is  not  recommended. 

Auxiliary  Count 

The  output  transformer  loading 
Vt  drives  a  loudspeaker  through  a 
variable-T  attenuator.  If  audio  out¬ 
put  is  not  desired  a  5,000-ohm  plate 
resistor  can  replace  the  trans¬ 
former,  or  auxiliary  count  output 
can  be  obtained  at  this  point  by 
using  a  fairly  sensitive  relay.  Fly¬ 
backs  are  avoided  by  resistively 
damping  the  relay.  The  combina¬ 
tion  of  a  5,000-ohm  relay  with  a 
4,700-ohm  shunt  works  well. 

Completing  the  pulse  equalizer  is 
dual  diode  V,.  Its  lower  cathode  is 
biased  slightly  positive  to  cancel  out 
contact  potential.  The  diode  output 
is  one  285-v  negative  pulse  for  each 
count  detected  by  the  G-M  tube  or 
generated  by  the  calibrator. 

The  rate  meter  is  entirely  con¬ 
ventional.  Incoming  pulses  are 
stored  in  paper  capacitor  C,  and 
slowly  bled  off  through  R,.  This  also 
serves  as  the  grid  resistor  at  the 


difference-amplifier  input.  An  equal 
resistance  R,  is  inserted  in  the  grid 
of  the  other  half  of  V,  to  equalize 
contact  potentials  and  make  the  cir¬ 
cuits  substantially  immune  to  emis¬ 
sion  differences  between  tubes. 

Pushbutton  S,  disconnects  the 
storage  capacitor,  diode  input  and 
calibrator  input,  to  permit  checking 
of  balance  without  disturbing  the 

+  SOOV 


Fig.  3 — Optional  koop-alivo  oacUlotor 
circuit  for  radiation  monitor 


approximate  reading  of  the  instru¬ 
ment. 

Indicator  and  recorder  takeoff  is 
from  plate  to  plate  of  V^.  The 
milliammeter  is  connected  in  series 
with  the  recorder  or  a  substitute 
resistor,  either  of  which  can  be 
switched  in  at  will,  and  the  whole 
is  shunted  by  calibration  resistor 
R,.  Capacitor  C,  is  also  shunted 
across  this  circuit  to  bypass  pulses 
from  the  keep-alive  oscillator,  so 
that  the  meter  can  be  read  while 
the  recorder  is  operating. 

The  keep-alive  machanism  com¬ 
prises  multivibrator  V,  and  cath¬ 


ode  follower  V,.  This  supplies  small 
alternating  pulses  to  the  recorder, 
to  overcome  deviations  caused  by 
paper  grain  and  stickage.  The  cir¬ 
cuit  has  been  described  elsewhere'; 
a  simplified  version  is  shown  in 
Fig.  3. 

Calibration 

Preliminary  adjustment  and  cal¬ 
ibration  is  simple  and  straightfor¬ 
ward,  requiring  no  special  instru¬ 
ments.  After  a  warmup  of  about 
15  minutes,  rate  meter  balance  is 
adjusted.  This  is  done  with  switch 
S,  in  the  indicate  position,  re¬ 
sistor  R,  at  maximum  value  and 
pushbutton  S,  depressed.  The  bal¬ 
ance  potentiometer  is  then  adjusted 
until  the  indicating  meter  reads 
zero. 

With  S,  released  and  S,  depressed, 
indicator  zero  will  be  held  if  the  V« 
contact  potentials  are  properly  off¬ 
set  by  the  bias  network.  Component 
values  shown  are  satisfactory  for 
about  90  percent  of  stock  tubes,  so 
a  replacement  is  indicated  if  balance 
is  off. 

Next  the  recorder  is  connected 
and  R,.  adjusted  to  the  desired  value. 
The  calibrator  is  turned  on  and 
allowed  to  run  until  instruments 
reach  maximum  value.  This  takes  a 
while,  as  the  time  constant  of  the 
rate  meter  is  120  sec.  Calibration 
control  i2«i8  adjusted  until  the  panel 
meter  reads  0.6  ma.  The  recorder, 
being  in  series  with  it,  should  read 
the  .same. 

The  recorder  is  then  turned  off, 
leaving  the  calibrator  on,  and  resis¬ 
tor  R,  is  adjusted  until  the  panel 
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meter  again  reads  0.6  ma.  The 
monitor  will  now  give  the  same 
reading  whether  or  not  the  recorder 
is  in  the  circuit. 

Then  with  the  calibrator  off,  the 
monitor  will  indicate  or  record 
local  Geiger  background.  This  will 
run  from  25  to  40  counts  per  minute 
at  sea  level  in  the  absence  of  ab¬ 
normal  local  radioactivity,  using 
components  .specified  in  Fig.  2. 
Normal  counts  for  tubes  of  other 
types  are  obtainable  from  the  manu¬ 
facturers,  and  for  elevated  or 
contaminated  locations  they  are 
best  found  by  local  tests. 

With  the  instrument  in  con¬ 
tinuous  operation  at  a  fixed  loca¬ 
tion,  balance  and  calibration  checks 
are  made  once  each  work  shift.  This 
is  logged  and  authorities  are  noti¬ 
fied  if  either  is  off  by  more  than 
one  scale  division. 

Permanent  Retard 

Typical  recordings  produced  by 
this  background  monitor  in  con¬ 
junction  with  a  standard  d-c  re¬ 
cording  milliammeter  are  shown  in 


Fig.  4.  These  traces  are  simple 
enough  for  data  reduction  to  be 
done  by  office  personnel  or  in  the 
case  of  legal  actions,  to  be  under¬ 
stood  by  a  jury. 

An  alarm,  such  as  a  bell  or 
klaxon,  can  be  operated  whenever 
the  background  exceeds  a  prede¬ 
termined  value  by  a  relay  in  place 
of  or  in  series  with  the  recorder. 
The  difference  amplifier  cuts  off  at 
count  rates  slightly  exceeding  the 
top  mark  of  the  indicating  meter  to 
avoid  damage  to  the  instrument. 
The  alarm  point  must  therefore  be 
set  at  a  value  not  much  more  than 
1.5  times  maximum  meter  reading. 

Count  takeoff  can  be  accomplished 
not  only  by  a  relay  in  series  with 
the  strobe,  but  also  by  a  subsidiary 
capacitor  at  the  thyratron  plate  or 
by  tapping  into  the  a-f  circuit.  Tele¬ 
metering  of  the  count  is  possible 
using  a  600-ohm  winding  on  the 
audio  output  tran.sformer  with  a  T 
attenuator  to  hold  the  pulse  height 
within  the  limits  of  the  transmis¬ 
sion  line.  Because  of  the  slow  count 
rate,  a  v-u  meter  here  will  not  give 
satisfactory  results,  and  a  cali¬ 
brated  oscilloscope  is  recommended 
for  these  adjustments. 

Varying  Range 

Ranges  other  than  100  cpm  are 
easily  obtained,  as  the  count  rate  for 
top  mark  on  the  indicator  varies 
inversely  as  the  capacitance  of  C, 
through  a  wide  rande  of  values. 
Count  rates  exceeding  10,000  cpm 
should  not  be  attempted  with  this 
type  of  circuit,  however,  as  this  ap¬ 
proaches  the  limit  of  the  pulse 
equalizer. 

For  many  applications  a  nonre¬ 
cording  monitor  fills  all  needs.  A 
circuit  for  such  a  monitor  can  be 
derived  from  that  of  Fig.  2  by 


bridging  just  ahead  of  S,  and  omit¬ 
ting  all  circuits  to  the  right  of  that 
point. 

Some  users  prefer  an  audio  sys¬ 
tem  that  is  silent  until  the  count 
rate  exceeds  a  given  value,  such  as 
80  cpm.  Effective  control  is  accom¬ 
plished  by  a  meter-type  relay  con¬ 
nected  from  plate  to  plate  of  Vj. 
Contacts  connect  a  dummy  resistor 
in  place  of  the  speaker  at  low  count 
rates.  Because  of  the  low  current 
rating  of  most  meter-type  relay 
contacts,  and  the  relatively  high 
currents  present  in  the  audio  sys¬ 
tem,  a  secondary  relay  is  usually 
neces.sary. 

The  same  function  can  also  be 
accomplished  by  use  of  a  vtvm-con- 
trolled  relay,  with  the  grid  of  the 
meter  input  minus  resistor  con¬ 
nected  to  the  grid  terminal  of  the 
left  section  of  This  procedure  is 
ideal  for  alerting  to  high  count 
rates  and  eliminates  the  annoyance 
of  audio  noise  at  low  count  rates. 

Construction  of  a  Geiger  back¬ 
ground  monitor  of  this  type  is 
straight-forward.  This  unit  fits  a 
standard  7-  by  8-  by  14-in.  cabinet 
containing  a  7-  by  13-  by  3-in. 
chassis.  Chassis  brackets  were  used 
to  give  the  assembly  mechanical 
rigidity. 

To  prevent  shifting  and  sagging, 
all  high-wattage  fixed  resistors  are 
bracket  mounted  and  all  large  tubu¬ 
lar  capacitors  are  mounted  in  fuse 
clips  on  appropriate  supports. 

Heat  is  disposed  by  grouping  the 
tubes  at  one  end  of  the  chassis 
away  from  the  capacitors  and  pro¬ 
viding  convective  cooling  openings 
at  the  back  and  top  of  the  cabinet. 
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Telemetry  Standards  for 
Guided  Missiles 


With  ever-growing  demands  on  the  telemetering  facilities  of  government 
missile  test  ranges,  standardization  of  equipment  characteristics  is  of  prime 
importance.  Here  in  condensed  form  are  the  latest  standards  for  preferred 
multiplexing  equipment,  subcarrier  frec|uency  allocations  and  r-f  carrier 


TABLE  I — Subcarrier  Bands 


Bands  A  throiij^h  K  are  optional 
and  may  he  used  hy  omitting  adjacent 
l>ands  as  follows: 


Band  Used 
A 
B 
C 

n 

E 


(hilit  Bands 
15  and  B 
1 1,  16,  A,  and  C 

15,  17,  B,  and  I) 

16.  I«,  C,  and  K 
17  and  D 


Tachniclcni  chack*  bank  oi  dola  racordars  at  Point  Mugu,  CaHiomla 


TABLE  II — Conunutotion  Rates  (Unseparoted  Data) 


TO  PROMOTE  compatibility  of  air¬ 
borne  transmitting  equipment 
and  data-handling  equipments  at 
missile  test  ranges,  the  Inter-Range 
Telemetry  Working  Group,  a  com¬ 
mittee  of  the  Inter-Range  Instru¬ 
mentation  Group,  has  developed  a 
new  set  of  standards,  IRIG  Docu¬ 
ment  No.  103-56. 

IRIG  is  an  organization  composed 

(continuad  on  puqa  98) 
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Minimum 

Values 
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Values 
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8  1 

3 
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570 

01 

2.7 

11 

1 
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70 
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1  t 

5 

1,500 

210 

51 

t  0 

20 

6 

1,700 

160 

50 
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7 
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20 
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55 

8 
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80 
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II 

ts 

9 
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.  68 

17 

15 

50 

10 
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10 

12 

20 

81 

11 

7,5.50 

:$6 

0  1 

28 

no 

12 

10,. 500 

25 

6  t 

50 

160 

1.5 

It,. 500 

18 

16 

55 

220 

It 

22,000 

12 

5 

85 

550 

15 

.50,000 

8  0 

2  2 

no 

t.50 

16 

Ml, 000 

6  7 

1  7 

1.50 

600 

17 

.52,500 

5  1 

1  5 

200 

700 

18 

70,000 

5  8 

0  05 

260 

1,050 

A 

22,000 

6  1 

15 

170 

660 

B 

50,000 

t  t 

1  1 

250 

000 

C 

t0,(MK) 

5.5 

0  85 

IMM) 

l,2<H) 

D 

.52,500 

2,5 

0  65 

500 

1,600 

K 

!  70,000 

10 

0  18 

5.50 

2,100 

*  Frame  rate  limes  the  nuiiilMT  of  samples  |nt  frame.  This  hssiiiikm  no  lost  lime 
lietwe<>n  samples.  Multiply  this  \alue  hy  the  duty  cycle  for  the  actual  valuta 
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If  FAST  SWITCHING  is  your  need  and  available 
germanium  types  won't  meet  temperature  and  reliability  requirements 


smrtw 


MILITARY  TYPES 

Silicon  1N663 
Computer  1N662 
Diodes  1N643 


fo  StUCON  4 


/ 

/ 


A  definite  break-through  of  the  inhei^t  temperature  limi¬ 
tations  of  germanium  is  provided  b^these  outstanding  new 
Silicon  Diffusion  Computer  Diode^ They  switch  as  fast  as 
the  best  germanium  types. ..and  at  temperatures  to  150°C! 

They  combine  fast  switching  with  high  conductance 
and  high  break-down  voltage  with  high  temperature 
operation  . . .  plus  FSI  “Built-in-Reliability.” 

These  three  related  military  types  can  replace  all 
germanium  diodes  in  computers  of  advanced  design 
■^where  high  reliability  performance  a/  high  temperatures 
must  be  sustained  without  compromise. 

Look  at  these  outstanding  specifications! 


fl 


Cirrert 

(»«tn  -  j.  1  o» 

T  100 ‘ 


kUiimum  Rtytrie 
CufrMt  (^A) 


RtMrM  Recovery 
Ciioractofistics 

RtvoTM  MoxiiiHiin 
Resisunce  Rica«^ 
(oRmt'  TNnt 


1N663 

100 

100 

5(75v) 

^75v) 

200K 

0.5 

1N662 

100 

10 

KlOvI 

20<50v) 

20(10v) 

100(50v) 

lOOK 

0.5 

1N643 

1200 

10 

.025U0V) 

KlOOv) 

5(10v) 

ISUOOvh 

200K 

0.3 

SALES  OFFICES: 

NEW  YORK -2079  Wantagh  Ave., 
Wantogh,  Long  Island,  N.Y.-  •  SU  1-7470 
TWX:  WANTAGH  NY  2320 

ILLINOIS -6957  W.  North  Ave., 

Oak  Park,  III.  •  VI  llage  8-9750 
TWX:  OKP  1547 

CALIFORNIA -8271  Melrose  Ave., 

Los  Angeles  46,  Calif.  *  OLive  3-7850 

WASHINGTON  — Administration  Bldg. 
Boeing  Field,  Seattle,  Wash. 

PArkway  2-81 11 

EXPORT— Pacific  Semiconductors,  Inc. 
431  Fifth  Ave.,  New  York  16,  N.  Y., 

U  S  A.  Cable:  TELTECHNAL,  NY 


c  t$S9  PiBiei/ic  Semicondftctorti,  Inc, 


Detailed  specifications,  ratings 
and  curves  available  on  request. 


Write  for  full  information  on  the  entire 
line  of  PSI  silicon  and  germanium  diodes, 
silicon  rectifiers  and  PSI  voltage-variable 
capacitors  (VARICAP).  Production 
quantity  delivery  on  all  types. 


Pacific  Semiconductors,  Inc. 

10451  West  Jefferson  Boulevard,  Culver  City,  California 
TExasO  4881.  TExas  0-6113  •  TWX:  CULVER  CITY  CAL  7135 
DISTRIBUTORS:  BALTIMORE-Wholesale  Radio  Parts  Company  •  BOSTON -Cramer 
Electronics.  Inc.  •  CHICA60  Allied  Radio  •  DALLAS  Wholesale  Electronic  Supply 
DENVER -Denver  Electronic  Supply  Co.  •  HOUSTON -Sterling  Radio  Products.  Inc. 
JAMAICA,  N.Y. -Peerless  Radio  Distributors.  Inc.  •  LOS  ANCELES-Klerulff  Elec¬ 
tronics.  Inc.  •  NEW  VORK-Termlnal  Radio  Corporation  •  OAKLAND-Elmar 
Electronics  Supply,  Inc.  •  PASAO ENA -Electronic  Supply  Corp.  •  PHILADELPHIA 
Almo  Radio  Company  •  PHOENIX-RadIo  Specialties  Corp.  •  SALT  LAKE  CITV- 
Standard  Supply  Company  •  TORONTO  Electro  Sonic  Supply  Co.  Ltd.  •  WASHINGTON. 
B.C. -Electronic  Industrial  Sales  • 
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—Telemetry  Standards  (continued  from  page  SSI- 

table  III — Commutation  Specifications 


No.  of 
Samples 
Per 
Frame 

Frame 

Rate 

(Frames 

per 

sea>nd) 

Commuta¬ 

tion 

Rate 
(Samples 
per  second) 

Ijowest 

Re<t)nimended 
SulK’arrier  Bands 
cps 

18 

5 

90 

14,500 

18 

10 

180 

22,000  (*13  percent)  or 
30,000  ( *  7.5  per«mt) 

18 

2.3 

1.30 

.30,000  (*1.3  percent)  or 
70,000  (*  7.5  percent) 

30 

2..3 

75 

10,.300 

30 

5 

1.30 

22,000  (  *  7.5  percent) 

•  .30 

10 

300 

22,000  (*  15  percent)  or 
10,000  (*  7.5  [>ercent) 

.30 

20 

600 

10,000  (*  15  penent) 

30 

30 

900 

70,000  (  *  15  percent) 

SUBCARRIER  FREQ 


20  TO  25  PERCENT  OF  DEVIATION  RANGE  RESERVED 
FOR  CHANNEL  SYNC 


OFF  TIME 


MAX  FRAME 

DEVIATION  SYNC  PULSE 

y  =  OUT'l 


-H  M-ONTIME 

.  MIN  signal 
-MAX  SIGNAL 


PULSE  DURATION  (VARIABLE) 

l*l<H  H - FRAME  SYNC 

J - — I  INTERVAL 


I  b  J  R  *  COMMUTATION  RATE 

FIG.  1 — Automatic  commutation  pule*  pattorn  (A).  PuIm  wovo- 
iorm  (or  pulso  duration  modulotion  •ystoms  ahould  conform  to  (B) 


of  representatives  of  all  U.  S.  mis¬ 
sile  test  ranges  of  the  three  mili¬ 
tary  services,  and  many  related 
government  development  agencies 
and  aircraft  test  activities. 

Frequency-division  Multiplex 

Part  I  of  the  standards  sets  forth 
specifications  for  telemetry  systems 
of  the  frequency-division  multiplex 
type. 

Eighteen  subcarrier-band  center 
frequencies  with  accompanying  in¬ 
formation  on  frequency*  deviation 
and  nominal  intelligence  frequency 
response  are  specified  in  Table  I. 

Commutation 

Commutation  or  time-division 
multiplexing  may  be  used  in  one  or 
more  subcarrier  bands.  When  auto¬ 
matic  decommutation  is  not  used, 
the  data  from  each  demodulated 
subcarrier  shall  appear  in  time  se¬ 


quence.  Commutation  rates  should 
not  exceed  the  values  listed  in  Table 
II.  The  sample  durations  listed  in 
the  conservative  value  column  of 
Table  II  apply  when  the  recording 
equipment  is  limited  to  a  cutoff 
frequency  equal  to  the  specified  fre¬ 
quency  response  of  that  subcarrier 
band  as  given  in  Table  I. 

When  automatic  decommutation 
is  employed,  the  samples  per  frame 
and  frame  rates  shall  conform  to 
Table  III.  The  commutation  pattern 
should  be  as  shown  in  Fig.  lA. 
When  using  airborne  gating,  the 
pulse  duration  t  must  be  within  47 
to  53  percent  of  the  nominal  period 
T.  If  ground  gating  is  employed, 
the  duty  cycle  shall  be  between  60 
and  75  percent. 

Pulse  Duration  Modulation 

The  specifications  outlined  in 
Table  IV  apply  to  either  electronic 


or  mechanical  commutators.  A 
representation  of  the  pulse  wave¬ 
form  is  given  in  Fig.  IB.  The 
relation  between  pulse  duration  and 
information  magnitude  should  be 
linear.  The  time  interval  between 
leading  edges  of  successive  pulses 
within  a  frame  shall  be  uniform 
and  constant  within  25  /xsecs.  The 
frame  rate  shall  not  vary  more  than 
+5  to  —15  percent  from  nominal. 

Radio  Frequencies 

Specifications  pertaining*  to  the 
r-f  carrier  and  its  modulation  are 
shown  in  Table  V.  Specific  carrier 
frequency  assignments  must  be  ob¬ 
tained  by  negotiation  with  the  per¬ 
tinent  test  range.  Appropriate  spac¬ 
ing  between  adjacent  r-f  channels 
must  be  provided. — S.W. 

Bibliography 

"Telemetry  Standard*  for  Oulded  Mla- 
ullea",  IRIO  I><>oument  No.  103-56,  Oct. 
1966. 


TABLE  IV — PDM/FM  Standards  TABLE  V — R-F  Carrier  and  Modulation  Standards 


No.  samplea/frame 

30 

15  60  90 

Frame  rate, 
frames /sec 

30 

20  1.3;  10 

Commutation  rate, 
aamples/sec 

900 

900|900|900 

Min  piilne  duration, 

Tmin 

90  *  30  /isecs 

Max  pulae  duration, 
Tmmx 

700  *  50  Msecs 

Pulse  rise  and  decay 
times 

10  to  20  Msecs 
(mnstant  to 
*3  m^^l’s) 

System  Type 

f-ni/f-m  «>r  f-ni/p-m 

|)dm/f-m 

R-f  carrier  freq 

216  to  233  me 

216  to  23.3  me 

Carrier  stalwlity,  pertent 

*0.01 

*0.01 

Type  of  iiK>dulation 

fnHjuency  f>r  phase 

frc<|uency 

Carrier  deviation 

*  123  Ire,  max 

*  23  to  *  4.3  kc 

Power 

KKI  w,  max 

100  w,  max 

Spurious  radiation 

>60  db  below  carrier  }M)wer 

>60  db  below  carrier  |M)wer 
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THE  NEW  PRINTED  CIRCUIT  EDGE  CONNECTOR 

This  A-MP  unit  is  more  than  new— it  is  the  only  solderless,  direct-contact  connector  on 
the  market.  Designed  for  both  commercial  and  military  requirements,  it  means  faster 
assembly,  greater  reliability  and  versatility  to  you— at  lower  cost! 

You  get  construction  of  unmatched  close  tolerances  in  both  the  contact  and  the  one-piece 
molded  housing.  And — because  each  contact  is  wholly  enclosed  within  its  own  housing 
barriers,  there’s  no  need  for  poet  insulation.  Contacts  feature  spring-lock  design  which 
assures  positive  contact  with  board — yet  will  not  cause  damage  to  board  paths,  even 
after  repeated  insertions. 

Assembly  is  easy:  An  A-MP  high  speed  machine  crimps  contacts  to  circuit  wires. 
Contacts  are  quickly  and  completely  snapped  into  housing,  locked  in  place  with  a  lance 
to  eliminate  damage  from  shorts,  bending  or  strain.  The  printed  circuit  board  is  then 
inserted  for  unlimited  circuit  combinations. 

Snap  in  . .  .  clip  in — it’s  that  simple  to  save  time,  money  and  increase  quality. 


Send  lor  full  produot  Information  today. 

AMP  Incorporated 

GENERAL  OFFICES:  HARRISBURG,  PENNSYLVANIA 

A-MP  products  and  •nginssring  assistancs  ara  avaHabla  through  subsidiary  companias  in:  Canada  •  England  •  Franca  •  Holland  •  Japan 
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ELECTRONS  AT  WORK 


New  Centrifuge  Tests  Missile  Parts 


Producers  of  miniaturized,  close- 
tolerance  components  used  in  in¬ 
ertial  guidance  systems  sometimes 
find  that  elaborate,  expensive 
equipment  is  required  to  test  them. 
Future  requirements  for  such  com¬ 
ponents  to  be  used  in  space  vehicles 
may  place  even  greater  demands  on 
the  manufacturer. 

To  prepare  for  the  space  age, 
American  Bosch  Arma  has  installed 
a  Genisco  centrifuge.  It  will  be 
used  to  test  a  vital  inertial  guid¬ 
ance  component — a  new  highly  ac¬ 
curate  accelerometer. 

The  accelerometer,  to  be  used  in 
the  Titan  guidance  system,  can 
measure  accelerations  as  small  as 
0.000005  g.  It  can  detect  deviations 
from  true  course  of  the  missile  to 
better  than  one  part  in  500,000. 

Accuracy 

In  accepted  practice,  test  equip¬ 
ment  should  have  an  accuracy  of 
ten  times  that  of  the  components 
under  test.  Since  such  accuracies 
are  not  feasible  in  large  rotating 
machinery,  a  performance  specifica¬ 
tion  of  one  part  in  100,000  of  cen¬ 
trifugal  force  was  established.  Eval¬ 


uation  tests  recently  completed 
demonstrated  the  ability  of  the  ma¬ 
chine  to  meet  this  specification. 

The  boom  is  a  triangular  canti¬ 
levered  beam  20  ft  long.  The  pre¬ 
cision  end  will  accommodate  a  16-in. 
cube  weighing  up  to  50  lb.  The  cube 
can  be  subjected  to  centrifugal 
forces  from  0.25  to  12  g’s.  Magni¬ 
tude  of  the  force  can  be  measured 
within  0.001  percent. 

On  the  opposite  end  of  the  boom, 
called  the  environmental  end,  elec¬ 
tronic  or  mechanical  test  packages 
weighing  up  to  400  lb  and  measur¬ 
ing  3  ft  cube  can  be  tested  to  ac¬ 
celeration  forces  up  to  25  g’s. 

Drive  System 

The  drive  is  an  eight-pole,  three- 
phase  induction-start  synchronous 
motor.  Speed  control  from  6  to  10 
rpm  required  a  three-phase  power 
supply  variable  from  0.4  to  7  cps. 
Torque  demands  placed  maximum 
current  at  about  200  amp. 

The  three-phase  oscillator  is 
based  on  the  capacitor-resisitor 
phase-shift  network  principle.  Fre- 
quecy  is  varied  by  a  precision  3- 
gang  potentiometer.  Since  the  unit 


requires  maximum  temperature  sta- 
bilit.v,  it  is  enclosed  in  a  heavy  cop¬ 
per  heat  sink  box  and  sunk  below 
floor  level  in  the  temperature-con¬ 
trolled  machine  enclosure. 

A  mechanical  extension  to  a 
handwheel  at  the  control  console 
permits  accurate  speed  settings  by 
elapsed  time  per  revolution  as  read 
on  an  electronic  8-decade  counter. 

Amplification  of  the  output  sig¬ 
nal  from  the  oscillator  is  accom¬ 
plished  through  specially  designed 
equipment  consisting  of  precision 
power  supplies,  automatic  bias  con¬ 
trol  systems,  and  separate  ampli¬ 
fiers  for  each  of  the  three  phases. 

Very  low  frequencies  behave 
more  like  direct  than  alternating 
current,  and  most  large-capacity 
power  amplifiers  are  not  practical. 
^  Final  amplification  up  to  200  amp 
'  is  done  through  three  electro¬ 
mechanical  rotary  amplifiers. 

Speed  indications  are  provided 
by  an  aircraft  tachometer  system 
to  an  accuracy  of  one  percent,  a  600 
pulse 'revolution  pickofT  for  inter¬ 
mediate  accuracies  up  to  0.1  per¬ 
cent  and,  for  accuracies  up  to  one 
part  per  million,  an  electronic 
counter  that  measures  elap.sed  time 
per  revolution  (or  multiples  of 
revolutions). 


Power  Meter  Protects 
Microwave  Workers 

Plants  developing  high-power 
microwave  equipment  are  con¬ 
fronted  with  a  personnel  safety  and 
comfort  problem.  Knowledge  of  sys¬ 
tem  characteristics  do  not  enable 
prediction  of  microwave  effects  be¬ 
cause  of  near-field  distortion,  re¬ 
flections,  side  lobes  or  leakage. 

Development  of  a  portable  power- 
density  meter  for  survey  of  high- 
energy  fields  near  powerful  micro- 
wave  devices  was  announced  by 
Sperry  Microwave  Electronics  Co., 
division  of  Sperry  Rand  Corp. 

The  new  device  now  in  produc- 


SUo  houM*  cantrifug*  usad  to  last  highly  accurata  accalaromalara  to  ba  usad  la 
Tllon  Inartial  guldonca  ayatam.  Eaginaar  takaa  raadiaga  oad  coatrola  aiotloa  oi 
caatriiuga  irom  maatar  coaaola.  Spacioliaad  alactroalc  ataoauriag  aquipmaat  aad 
high  apaad  couatara  prorida  tha  raodiaga 
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^VOLTAGE  REGULATED 
POWER  SUPPLIES 


*T«n  units  mounted  in 
Keck  Adeptor  RA-2 


Model  SC-IM-M 


■  REMOTE  PROGRAMMING  at  1000  ohms  per  volt  is 
provided.  Remote  programming  allows  mounting  a 
voltage  control  at  a  remote  point. 

■  REMOTE  ERROR  SIGNAL  SENSING  is  provided  to 
maintain  stated  regulation  directly  at  load. 

■  CONSTANT  CURRENT  OPERATION:  These  units  can 
be  set  up  for  constant  current  operation  without  in¬ 
ternal  modification. 

■  POWER  REQUIREMENTS:  105  125  voRs.  50  65  cycles. 
400  cycle  units  available. 

■  OUTPUT  TERMINATIONS:  DC  terminals  are  clearly 
marked  on  the  front  panel.  All  terminals  are  isolated 
from  the  chassis.  Either  positive  or  negative  terminal 
of  each  OC  output  may  be  grounded.  A  terminal  is 
provided  for  connecting  to  the  chassis.  The  OC  termi¬ 
nals.  the  remote  programming  terminals  and  the  re¬ 
mote  error  signal  sensing  terminals  are  brought  out 
at  the  rear  of  the  unit. 

■  CONTROLS:  Power-on-off  switch,  one  turn  voltage  con¬ 
trol.  on  front  panel.  Over-current  control  on  rear  of 
unit.  Ten  turn  voltage  control  available  on  special 
order. 

■  Continuously  Variable  Output  Voltage.  No  voltage 
switching. 

■  Suitable  for  square  wave  pulsed  loading. 

■  Either  positive  or  negative  can  be  grounded. 

■  Units  can  be  series  connected. 

■  High  efficiency  ■  Low  heat  dissipation. 

■  Compact,  light  weight  ■  For  bench  or  rack  use. 

■  Color:  Gray  hammertone.  (Special  finishes  available). 


SHORT  CIRCUIT  PROTECTED 


■  REGULATION:  0.1%  for  line  changes  105  125  volts 
at  any  output  voltage  in  the  range  minimum  to  maxi¬ 
mum. 

0.1%  or  0.003  volt  for  load  changes  0  to  maximum 
(whichever  is  greater)  at  any  output  voltage  in  the 
range  minimum  to  maximum. 

■  RIPPLE:  1  mw.  RMS 

■  RECOVERY  TIME:  50  microseconds. 

■  STABILITY:  (for  8  hours)  0.1%  or  0.003  volt  (which 
ever  is  greater). 

■  AMBIENT  OPERATING  TEMPERATURE:  50°C  maximum. 
Over-temperature  protection  provided.  Unit  turns  off 
when  over  temperature  occurs.  Power  on-ofi  switch 
on  front  panel  resets  unit. 

■  TEMPERATURE  COEFFICIENT:  Output  voltage  changes 
less  than  0.05%  per  *C. 

■  SHORT  CIRCUIT  PROTECTION;  No  fuses,  circuit 
breakers  or  relaysl  Designed  to  operate  continuously 
into  a  short  circuit.  Returns  instantly  to  operating 
voltage  when  overload  is  removed.  Ideal  tor  lighting 
lamps  and  charging  capacitive  loads. 

■  OVER-CURRENT  CONTROL:  Can  be  set  from  0  to 
120%  of  full  load.  Current  is  limited  to  preset  value 
for  any  load  including  short  circuit. 


ORDERING  INFORMATION; 

Units  without  meters  use  model  numbers  indicated  in 
table.  To  include  meters  add  M  to  the  Model  No.  (e.g. 
SOJ8-1-M). 

‘Rack  adapter  for  mounting  any  two  SVir"  x  AXi”  units  is 
available.  Model  No.  RA2  is  SVk”  high  1^  wide. 

*Racl(  adapter  for  mounting  any  one  SVk"  x  unit  is 
available.  Model  Na  RA3  is  SVx”  high  19~  wide. 

AN  0.01%  •■Riao  !•  AVAILARLB  IN  13  NSW  MOOBI.O 
KEPCO  OFFERS  MORE  THAN  120  STANDARD  VOLTAGE  RE6UUTED 
POWER  SUPPLIES  COVERING  A  WIDE  RANGE  OF  MAGNETIC.  TUBE 
AND  TRANSISTOR  TYPES.  MOST  MODELS  AVAILABLE  FROM  STOCK. 
SEND  FOR  BROCHURE  B-SB7 


MODEL 

OUTPUT 

VOLTS 

OC 

OUTPUT 

AMPERES 

OC 

8C-184).S 

ES9 

0-0.5 

SC-18-1 

ES3 

0-1 

SC-18-2 

0-2 

SC-18-4 

iKza 

iggi 

0-4 

SC-36-0.5 

0-0.5 

SC- 36-1 

0-1 

SC- 36-2 

BS9 

0-2 

SC-3672-0.5 

36-72 

0-0.5 

SC-3672-1 

36-72 

0-1 

*  .idi  — .  _ 
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Rodar  ipAcialUl  uaM  microwar*  power- 
density  meter  to  surrey  a  radar  lob. 
Because  of  new  multimeqawatt  radar 
derelopments  at  Sperry  labs,  meter  was 
dereloped  to  explore  concentrations  of 
mlcrowore  enerqy 

tion  is  a  simplified  search  meter. 
It  directly  measures  power  density 
of  high-level  microwave  fields.  It 
was  designed  to  replace  involved 
bench-type  power  meter  setups 
heretofore  carried  on  test  carts. 

The  new  unit  is  specifically  de¬ 
signed  for  detecting  hot  spots  and 


leakage  areas  around  antennas, 
transmitter  tubes  and  plumbing. 
It  gives  a  continuous  direct  reading 
of  true  power  density  in  mw/sq  cm 
with  an  accuracy  of  —0,  +2  db. 
The  meter  is  also  scaled  in  db  rela¬ 
tive  to  10  mw/sq  cm,  the  presently 
accepted  physiological  reference 
level  for  microwave  power  fields. 

The  unit  was  developed  to  con¬ 
form  with  a  USAF  Tech  Order 
establishing  maximum  power  dens¬ 
ity  levels  permissible  in  working 
areas  containing  operating  radar 
equipment.  The  sensitivity  of  the 
meter’s  measurement  exceeds 
power  level  standards  set  by  the  Air 
Force. 

The  meter  is  currently  being  pro¬ 
duced  in  three  standard  types  to 
cover  frequencies  in  S,  C  and  X 
bands.  Each  type  is  self  calibrat¬ 
ing  and  operated  by  internal  mer¬ 
cury  batteries.  Total  weight  of  the 
heaviest  meter  is  six  lb,  including 
batteries. 

A  single-knob  operating  control 
combines  on-off  switch  and  zero  ad¬ 
justment,  permitting  operation  by 
nontechnical  pers(>nnel. 


Infrared  Controls  Production 


Electronic  infrared  analyzers  arc 
being  used  in  the  production  of  syn¬ 
thetic  ammonia. 

In  a  number  of  recently  con¬ 
structed  plants,  ammonia  is  being 
produced  by  partial  oxidation  of 
natural  or  refinery  gas.  These  gases 
have  a  high  concentration  of  meth¬ 
ane. 

Methane  concentration  in  this 
process  is  an  indication  of  reaction 


efficiency.  Therefore,  knowing  the 
concentration  enables  operators  to 
adjust  the  process  for  changes  in 
temperature  or  in  methane  content 
of  the  raw  gas. 

Analysis  of  methane  presented  a 
problem,  since  the  gas  stream  is 
dirty  and  contains  steam  at  high 
pressure.  Infrared  analyzers  are 
performing  this  function  success¬ 
fully  at  the  Mississippi  River  Fuel 


Inirartd  absorbed  by  ^os  in  sample  cell  is  compared  to  that  irom  comparison  cell. 
Gas  in  detector  expands  and  contracts  according  to  amount  oi  inirared.  producing 
signal  in  capacitor  microphone 


FUGHT  data  and 
COMTROl 

emciniers 


SCrosi  new  frontiers  in  system 
electronics  at  The  Garrett  Corpo¬ 
ration. 

High-level  assignments  in  the  de- 
j'n  and  deielopment  of  system  elec- 
nics  are  available  for  engineers  in 
foUowing  specialties: 

LECTRONIC  AND  FLIGHT  DATA 
TEMS  AND  CONTROLS  A  wide 
ce  of  opportunities  exists  for 
ive  R  &  D  engineers  having 
ilized  experience  with  control 
>  such  as:  transducers,  flight  data 
;ers.  Mach  sensors,  servo-mech- 
,  circuit  and  analog  computer 
utilizing  transistors,  magamps 
uum  tubes. 

VO. MECHANISMS  AND 
ELECTRO-MAGNETICS  Requires  engi¬ 
neers  with  experience  or  academic  train¬ 
ing  in  the  advanced  design,  development 
and  application  of  magamp  inductors  and 
transformers. 

3.  FLIGHT  INSTRUMENTS  AND  TRANS¬ 
DUCERS 

1)  DESIGN  ANALYSIS  Requires  engineers 
capable  of  performance  analysis 
throughout  preliminary  design  with 
ability  to  prepare  and  coordinate  re¬ 
lated  proposals. 

I  2)  DEVELOPMENT  Requires  engineers 
I  skilled  with  the  analysis  and  synthesis 
9  of  dynamic  systems  including  design 
9  of  miniature  mechanisms  in  which  low 
^1  friction  freedom  from  vibration 
1  effects  and  compensation  of  thermo 
1  expansion  are  important. 

I  4.PROPOSAL  AND  QUALTEST 
engineer  For  specification 
review,  proposal  and  qualtest 
1  analysis  and  report  writing  assign- 
ments.  Three  years  electronic, 
mechanical  experi- 
\  ence  required. 

\  Forward  rosumo  ta: 

Mr.  G.  D.  Bradlay 


MSI  S.  SspulvaOs  Blvd. 
V  Los  AncsiM  45.  Calif. 
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^iPesearch  Manufacturing  Divisions 

Loi  Angeles  45,  California  •  Phoenix,  Arizona 
Systems,  Packages  and  Components  for:  aircraft,  missile,  electronic,  nuclear  and  industrial  applications 
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77ie  AiResearch  centralised  air  data  com¬ 
puting  system  integrates  pneumatic, 
electronic,  electrical  and  mechanical  com* 
ponents  on  one  of  the  Navy’s  fastest  jets. 
It  senses,  measures,  and  automatically 
corrects  all  air  parameters  affecting  flight. 
It  supplies  air  data  information  to  the 
pilot  and  all  major  airplane  subsystems. 

This  centralized  combination  of  trans¬ 
ducers,  computers  and  indicators  is  the 


most  complete  air  data  computing  system 
ever  devised.  It  enables  aircraft  to  operate 
at  maximum  efficiency  continuously. 

Eliminating  duplication  of  components, 
the  AiResearch  centralized  air  data  com¬ 
puting  system  cuts  down  space  and  weight 
requirements  over  decentralized  systems 
by  many  times.  Its  principal  functions: 
angle  of  attack,  true  static  pressure  (elec¬ 
trical  and  pneumatic),  true  air  speed. 


true  Mach,  altitude,  rate  of  climb,  total 
temperature,  dynamic  pressure  and  alti¬ 
tude  and  Mach  error. 

AiResearch  has  been  the  leader  in  the 
development  of  centralized  computing 
systems.  The  _F4H-1  installation  is  the 
first,  single  package  air  data  computer  pos¬ 
sessing  completely  interchangeaUe,  mod¬ 
ular  construction. 

Your  inquiries  are  invited. 


ENSINECinNC  aCHIESENTATIVCS:  USSum.Y  AND  AEKO  ENGINECMNC.  OFRCES  M  MAJOR  OTtCS 


...  supplying  the  following  nusjor  airplane  subsystems:  Autopilot, 
Air  Induction,  Armament  Control,  IS'avigation,  Surface  Controls, 
Cockpit  Indication  and  Pneurrustic  Static  Pressure  Correction. 


on  Navy’s 
new  McDonnell 

F4H-1 


ACHIEVES  A  NEW  STANDARD 
OF  ACCURACY  IN 

RF  Measurements  by  Comparison 


Corp.  ammonia  plant  at  Selma,  Mo. 
A  special  sampling  system  was  con¬ 
structed  for  this  installation  by 
Mine  Safety  Appliances  Co. 

The  sampling  system  cools  the 
sample,  removes  the  resulting  con¬ 
densate,  filters  the  gas  and  reduces 
pressure. 

Infrared  Analyzer 

Nichrome  heated  to  about  1,300 
F  furnishes  two  sources  of  infrared. 
The  beams  are  directed  into  a  sam¬ 
ple  and  a  comparison  cell,  con¬ 
verged  in  a  beam  combiner  and  di¬ 
rected  into  a  detector.  A  shutter 
alternately  blocks  each  beam,  per¬ 
mitting  comparison  of  the  amount 
of  light  reaching  the  detector 
through  the  two  cells. 

Initially,  the  same  amount  of 
light  reaches  the  detector  through 
both  cells.  The  comparison  cell  is 
sealed  and  used  as  a  reference. 
The  gas  is  introduced  into  the  sam¬ 
ple  cell.  If  the  gas  absorbs  infrared, 
the  amount  of  light  reaching  the 
detector  through  the  sample  cell  is 
reduced. 

An  expansion  chamber  in  the  de¬ 
tector  cell  is  filled  with  the  same 
kind  of  gas  that  is  to  be  measured. 
The  gas  in  the  chamber,  which  is 
.sensitive  to  infrared,  expands  when 
it  is  exposed  to  a  certain  frequency 
of  infrared  and  contracts  when  the 
infrared  is  reduced. 

A  small  diaphragm  (actually  one 
plate  of  a  capacitor  microphone)  is 
mounted  above  the  chamber.  As  the 
beams  are  .switched  between  sample 
and  comparison  cells,  expansion  and 
contraction  results  when  light 
through  the  two  cells  is  unequal. 
Hence  a  signal  is  produced  in  the 
microphone  proportional  to  the  dif¬ 
ference  in  gas  concentration  in  the 
sample  and  comparison  cells.  Micro¬ 
phone  output  is  fed  to  the  amplifier 
and  recorder. 


Simultaneous 
Reference 
Presentation  for 


NCrLCCTlOM  NCOUCTION 
HMcacLS* 

2X  TMC  •TTCNUkTO* 
ktTMC 


MOOf  L  fO-SO 


KCFCMHCC  XTTCMMTO* 


MATCHED  OCLAT  LMCt 


Medal  601  Sweep  1^  Medal  AV-50  VoriaMe  Medal  FD.30  High  Speed 

quency  Genereter  ^395  Freciiien  ANenvefer  ^150  Ceaxial  Switch  *250 

Equipment  shown  provides  test  set  up  for  measurements  from  12  to  225 
mcs.  Other  equipment  available  from  15  kc  to  1200  mcs,  sweep  widths 
up  to  400  mcs. 

Measurementt  Unaffected  By: 

1.  Variations  of  oscilloscope  gain  or  linearity 

2.  Variation  of  generator  output 

3.  Square  law  characteristics  of  detector 

4.  Delay  line  losses 


SEND  FOR 

TECHNICAL 

NEWSLETTER 

Fully  illustrated  —  describes 
test  set  ups  far  measuring 
Gain,  Lasses,  and  VSWR. 


Jerreld  Electrenics  Cerparotien 
Dept.  TED  26 

Gentiemen;  Please  send  me  Technical  Bulletin  on 
MBC  procedures. 


Transistor  Tester 
for  Quality  Control 

New  production  tester  for  tranai.s- 
tor.s  went  into  operation  this  week 
at  Sperry  Gyroscope  Division  of 
Sperry  Rand,  Lake  Success,  N.  Y. 
The  instrument  will  be  used  for  ac¬ 
ceptance  testing  of  transistors  re¬ 
ceived  from  vendors.  It  can  test 
as  many  as  3,000  transistors  in  a 


Name 


Company. 


Address 


ELECTRONICS  CORPORATION 

Tho  JotTold  Building,  15lh  and  Lohigh 
Philadolphia  32,  fa. 


1  seven-hour  day, 
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HERE’S  WHY  P&B’s  PR  POWER  RELAY  IS  PREFERRED 

for  high  current /voltage  switching 


Mohriol:  3/16*  diom*t«r  »ilv«r 

lefifig:  5  PMp«  ot  115  volH  60  cyclp  AC  rpfittivp. 

COILS; 

64,000  ohet  moxieMin. 

P9wt;  1.6  worn  DC;  9.6  volt-omps  AC. 

Dwty:  Cpfitinwopft  AC  pr  DC  (DC  CPilt  will  withitond  10 
wpttt  ot  35*C). 

|ptp|ptip«:  Cofitrtf wholly  impcpfootod  witK  liitli  ^oplity 
vpmitli. 

Mppitfinyt:  3  liptp«  .167*  dioipptpr  IVo*  P.C. 

7t  iolpy*  Appfpvp6  iy  Uf«4prwritprt*  Lo^protprioi 
pfMi  wowodiop  Stoodordt  Attpcipfipii 
-  Centoct  -  Contact 

Arrongomont*  Arrangomont* 

7t1AY  S7ST.no  7t5AY  S7DT 

762AY  S7ST-NC  7t7AY  DTSTNO 

7R3AY  STDT.NODM  7R6AY  DfST-NC 

PMAY  S7DT.NCD6  RRIIAY  DfDT 

THpm  roloyt  oro  ovpiloblp  in  ony  pf  thp  fplipwinf 
pporotino  vpltofpt:  6,  13.  34.  46.  115.  306.  330.  pr  440 
vplH  50/60  cycipt  AC. 

Tlip  cootocH  oro  rotpd  ot:  13  oept.  115  volts  AC.  6.5 
ONipt.  330  volts  AC.  1  Hp  for  115  or  330  volt  AC  motors. 
Aay  roloys  doviotino  ploctricolly  or  pbyskolly  from  tHoso 
stondord  modols  will  not  carry  U/l  or  CSA  opprovol.  ^ 
*Rpod:  NO  normolly  opon.  NC  normolly  clotod.  D6 
dowblo  brook.  DM  dowblo  moko. 


HEAVY  DUTY  construction  means 
long-term  dependability  when  switching  up  to 
20  amperes  (double  break  contacts).  Here  is  a 
ruggedly  built  relay,  packed  with  high  quality 
features,  yet  economically  priced. 

The  PR’s  full  floating  movable  contact  car¬ 
rier,  for  example,  provides  excellent  contact 
pressure  and  ample  wipe  for  self -cleaning 
contact  action.  The  coil  is  centrifugally  im¬ 
pregnated  with  top- grade  varnish  to  eliminate 
moisture  traps. 

Contact  arrangements  up  to  DPDT  are 
available.  The  PR  has  been  adapted  for  printed 
circuitry  and  heavy  duty  plug-in  applications. 

All  standard  AC  actuated  PR  relays  may 
carry  the  UL  and  Canadian  Standards  Associ¬ 
ation  seals  of  approval.  Write  or  call  for  com¬ 
plete  information. 


GfNEtAL  SPECIFICATIONS: 

ifoohdowfi  VoHof ;  1500  volh  rmt  mlo.  b«>wo  oil 
•lomofiH  ofid  troiifid. 

Ambioot  Tomptrofyri:  DCt  »55*  to  +65*C. 

AC.  — 55*  to  +55*C. 

Ttrmloolt;  Hoovy  doty  Krow  typo.  Stondord  prlntod 
circoit  pint  or  plofl-ln  on  ropoott. 

Inclomirot:  76  dust  covor. 

CONTACTS: 

Arrooftwuntt;  Up  to  3  7orm  C  (DTDT). 

Motoriol:  5/16*  dio.  tllvor  or  tllvor  codmiwm  oxido. 

(Otbort  ovoiloblo) 

Lood:  Sinplo  brook.  15  ompt;  Dooblo  brook:  30  ompt  ot 
115  vollt  60  cycio  AC  rotittivo. 

AUXILIARY  CONTAaS: 

Arronf  nmnttt  1  6orm  A.  6  or  C. 

PAR  STANDARD  RELAYS  ARE  AVAILAILE  AT  YOUR  LOCAL  ELECTRONIC  PARTS  DISTRIRUTOR 


SINGLE  POLE  OOUMI  THIOW  VEISION 
Ft  5  (SPOT)  Iwf  all  H«a  hoovy-Suty  loatara*  ol  olkar 
loadali  In  Hilt  toriot. 


PI  WITH  AUXILIAIY  CONTACTS 
All  Ft  noHoli  <an  ba  oqwippaJ  wiHi  ownilliary  con. 
•odi  In  I  Forni  A,  t,  or  C  orronanmanti. 


( 


This  complex  circuit  is  produced  in  its  entirety  in  the  unit 
shown  here  actual  size.  This  almost  unbelievable  component 
density  is  achieved  routinely  by  Centralab.  The  same  basic  com- 
ponent/cu.  ft.  ratio  can  be  maintained  where  larger  or  smaller 
numbers  of  resistors  and  capacitors  are  involved.  Centralab 
circuits  are  your  most  sensible  way  to  achieve  ultra¬ 
miniaturization  with  superior  reliability.  You  gain  many  other 
advantages  by  using  circuits  in  your  equipment  design. 


•  Rsduces  assembly  costs  and  weight 
e  Eliminates  wiring  errors  and  testing 


The  tester  checks  four  parame¬ 
ters:  d-c  beta,  a-c  beta,  saturation 
and  leakage.  It  has  seven  test  posi¬ 
tions  since  some  parameters  are 
checked  in  several  ways.  It  re¬ 
quires  only  one  operator  for  biith 
operating  the  tester  and  loading  it. 
Automatic  loading  provisions  can 
be  built  in  if  desired. 

The  tester,  a  product  of  Strom- 
berg-Carlson  Co.,  division  of  Gen¬ 
eral  Dynamics,  can  be  used  by  tran¬ 
sistor  manufacturers  for  grading 
their  product  as  well  as  by  equip¬ 
ment  manufacturers  for  acceptance 
sampling.  It  incorporates  a  tem¬ 
perature  chamber  in  which  tran¬ 
sistor  parameters  may  be  checked. 


Tape  Controls  Cut 
Model-Making  Time 

Aircraft  and  missile  wind-tunnel 
models  are  being  built  with  tape- 
controlled  machines,  instead  of  by 
hand.  Engineers  say  the  technique 
will  slash  90  percent  off  the  mfKiel 
lead  time  from  drawing  board  to 
wind  tunnel  testing. 

F'irst  product  of  the  method  is  a 
one-twentieth  scale  model  wing  for 
an  F-106  all-weather  jet  intercep¬ 
tor.  It  was  produced  by  the  aero¬ 
dynamic  and  numerical  control 
groups  at  Convair-San  Diego. 

The  wing  model  was  created  with 
a  digital  computer,  a  numerical  con¬ 
trol  director  and  a  Giddings  & 
Lewis  profiler.  The  profiler  is  a 
horizontal  mill  capable  of  cutting 
materials  in  compound  curves  in 
three  axes,  according  to  instruc¬ 
tions  on  a  magnetic  tape. 


•  Simplifies  inventory  and  purchasing  procedures 


Time  Savings 


e  Frequently  costs  less  than  individual  components 

A  ^^^"circuit  can  be  designed  to  incorporate  capacitors 
(printed  or  attached),  resistors  (fixed  or  variable)  plus  inductors, 
sockets  and  other  components.  They  are  supplied  with  plug-in 
terminals  for  printed  wiring  or  wire  leads  for  metal  chassis. 


For  the  best  solution  to  your  miniaturization  and  assembly 
problems,  contact  Centralab’s  packaged  circuit  engineers  now 
.  .  .  or  write  for  Bulletin  42-227  containing  detailed  design 
information. 


A  DIVISION  or  GIOBE-UNION,  INC. 
9I4K  {.  KtlFi  AVI.  •  MIIWAIKEI  I,  WIS.  | 
li  CtMSt;  W4  Ml.  PImioiiI  U.  •  TwMit,  OiMiri*  i 


VARIABLS  RESISTORS  •  SWITCHES  •  RACKAOED  ELECTRONIC  CIRCUITS 
CERAMIC  CAPACITORS  •  ENGINEERED  CERAMICS  •  SEMI-CONDUCTOR  PRODUCTS 


Formerly,  2,000  hours  were  in¬ 
volved  in  an  average  project  such 
as  the  wing  model.  Now,  it  requires 
200  hours  or  less.  Reduced  model 
manufacturing  time  is  expected  to 
permit  an  accelerated  aerodynamic 
study  and  accumulation  of  more  ex¬ 
tensive  wind-tunnel  data,  because 
models  will  be  so  much  easier  to 
manufacture. 

Engineers  will  be  able  to  process 
10  changes  on  aircraft  or  missile 
designs  in  the  same  period  required 
for  one  change  under  the  present 
system. 

Starting  with  drawings,  engi¬ 
neers  calculated  formulas  to  be  fed 
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Fast,  convenient,  dependable 

precision  wave  analyzers 
frequency-selective  voltmeters 


$i«rra  1 21 A  Wav«  Anolyitr 


Sierra  now  offers  exactly  the  instruments  you  need  for 
wave  analysis,  wire  carrier  and  microwave  subcarrier  ap* 
.plications. 

Sierra  121 A  Wai'e  Analyzer  is  a  highly  selective,  double 
superheterodyne  receiver  covering  frequencies  from  1 5  KC 
to  300  KC  and  providing  wave  analysis  data  directly  in 
voltage  and  dbm  at  600  ohms.  The  instrument  offers  the 
selectivity  required  for  use  with  new  single  sideband  car* 
rier  systems. 

Sierra  l^8A  Wave  Analyzer  is  similar  but  covers  frequen¬ 
cies  from  300  KC  to  10  MC. 

Both  analyzers  have  high  selectivity,  accuracy  of  ±;  2  db, 
spurious  response  at  least  30  db  down,  and  a  signal-meas¬ 
urement  range  of  77.3  /cv  to  97.3  volts.  The  instruments 
are  supplied  in  cabinet  mountings  which  are  readily  adapt¬ 
able  to  relay  rack  mounting. 


SFICIFICATIONS  SlIRtA  VOlTMiTIRS 


'  Medtl 

'  Ftsewwcy 

Selectivity 

Accwrecy 

Direct  Reedine  In  dbnl 

Rene*  — kc 

Dewn  3db 

Dewn  43db 

Fr«q«Mfi€v 

M««tiKifi9 

1  Unbelenced  1 

'  lOIC 

30-500 

±  330  epe 

±  3900  cpt 

Nete  A 

±  3  db 

'  Nete  D 

600  obms 

lOSIt 

3-  40 

±  400  CPS 

±  3000  cpt 

±  0.3  kc 

±  3  db 

Not*  0 

600  ohms 

lOSA 

S-130 

^  300  cpt 

±  1 300  cpt 

±  1  kc 

±  3  db 

Nolo  D 

000  ehmt  | 

toss 

13-300 

^  330  cpt 

±  3900  cpt 

±  3  kc 
Nete  ■ 

±  2  db 
Not#  C 

135  ohms 
Nolo  D 

000  okas  ; 

i  1I4A 

;  too-soo 

±  330  cpt 

±  3900  cpt 

Nete  A 

1  ±  3  db 

Note  D 

000  ehmt 

Ail  St«rro  Carrier  Fraatfancy  Valfaiatart  faafwra  baill-la  caiibratiaa  aicillotart  and  ctrcaih  far  (aval  calibfatian, 
bava  awral  mafiilafifif  iackt.  and  (ascapt  I03i)  ara  fvrnUKad  «itb  Siarra  Modal  I49A  FracUion  Spiral  S<ola  OtoU. 

fCaoHiint  carriar  ra-iotartiaa  otcillafai  far  maaitorinf  tvpprattad  carriar  tyvtaait.  FvraUHad  witb  plaaatary  driva 
dial.  Nafa  A.  Reapat  fraai  ±  2  KC  at  law  aad  af  dial  fa  ^  3  KC  at  appar  aad.  Nata  i.  ^  1  KC  la  tba  4R  KC 
la  25d  KC  rapiaa.  Nata  C.  ^  1  db  far  -I-  30  db  la  «40  db  attaawatar  ttap«  aa  135  ahai  baloacad  aiaaturaaiaatt. 
Nata  0.  All  aiadalt  aiay  ba  caavartad  fat  135  aad  dOO  abai  balaacad  liaa  laaataramaatt  by  caavaaiaat  plap-ia 
bridpiap  traatfarmar.  Modal  1300* 


Siarro  101C  Corriar  Fraqaatny  Voltmatar 

For  carrier  system  and  other  field  or  labora¬ 
tory  work  b^ween  3  kc  and  800  kc.  Sierra 
offers  3  accurate,  stable,  tuned  vacuum  tube 
voltmeters.  All  are  direct  reading  in  voltage 
and  dbm  at  600  ohms  from  — 80  dbm  to 
■t’42  dbm. 


■mi 

r 

Line  Rridging  Transformer 

Impedance  Meter,  Line  Fault  Analyzer 

Model  130D  Dual  Impedance  Line 
Bridging  Transformer  converts  VTVM 
and  wave  analyzer  inputs  from  single- 
ended  to  balanced  operation.  Covers  3 
kc  to  300  kc,  bridges  both  133  and  600 
ohm  balanced  lines. 


Sierra  166  Impedance  Meter  (at  left) 
measures  impedance  on  high  noise  cir¬ 
cuits,  30  kc  to  300  kc ;  measures  on  "hot" 
lines  through  coupling  capacitor. 

Sierra  124  Line  Fault  Analyzer  pin¬ 
points  shorts,  opens  or  grouitds  on  open 
wire  lines.  Direct  reading,  range  Vj  to 
200  miles,  accuracy  %  mile. 

Data  subject  to  change  without  notice. 


Sierra  Electronic  Corporation 

A  Subtidiory  of  Pfiike  Corporation 

4084A  Bohannon  Drive  DAvenport  6-2060  Menlo  Park,  California,  U.S.A. 

Soles  Reprosentotives  in  AAojor  Cities 

Canada:  Allas  Radio  Corporation,  ltd.,  Toronto,  AAontreol,  Vancouver,  Winnipe9 
Export:  Frozor  A  Hansen,  ltd..  Son  Francisco,  New  York,  los  Angeles 
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to  the  computer.  From  .resulting 
data,  run  through  the  numerical 
director  unit  onto  magnetic  tape, 
numerical  control  engineers  repro¬ 
duced  in  one  unit  the  upper  and 
lower  surfaces  of  new  F-106  wing. 


Normally,  model  work  in  metal  is 
accomplished  through  the  u.se  of 
templates — working  each  section  of 
the  wing  or  fuselage  over  and  over 
with  electric  grinders  and  hand 
hies. 


Test  Chamber  Houses  Shaker 


CIRCLE  *7  READERS  SERVICE  CARD 

108 


Plaai  Improvement  ploa  underwoy  ol  Stromberq-Carleon  Includee  iasiallalioa  of  wolk-la 
environmental  teet  chamber.  It  con  accommodate  lar«e  vibration  machine  tor  environ¬ 
mental  teetinq  oi  military  electronic  equipment  over  temperature  range  irom  —  120  to 
350  F.  humidity  irom  20  to  95  percent  ond  altitude!  up  to  100.000  it 


Vibration  Unit  Tests  Instruments 


Vibration  effects  on  instruments 
for  aircraft  and  mi.ssiles  are  being 
studied  at  U.  S.  Gauge  using  newly 
installed  test  facilities.  Design  en¬ 
gineers  can  now  test  their  develop¬ 
mental  models  under  carefully  con¬ 
trolled  laboratory  conditions.  They 
can  analyze  the  specific  effects  of  se¬ 
vere  vibration  conditions  and  de¬ 
velop  designs  that  withstand  these 
conditions. 

The  new  test  equipment  can  pro¬ 
duce  vibration  frequencies  up  to 
6,000  cps  and  amplitudes  up  to  55 
g’s.  In  addition,  ambient  tempera¬ 
tures  can  be  controlled  from  —80 
to  500  F. 

U.  S.  Gauge  designers  point  out 
that  performance  specifications  for 
newer  aircraft  have  become  increas¬ 
ingly  severe  as  a  result  of  the  nat¬ 
ural  trend  toward  increased  power 
to  weight  ratios.  Instruments  de¬ 
signed  to  withstand  vibration  am¬ 
plitudes  of  5  g’s  at  frequencies  up 


to  55  cps  must  be  completely  rede¬ 
signed  to  perform  satisfactorily 
when  subjected  to  vibrations  of 
higher  amplitude  and  frequency,  as 
encountered  in  jet  or  rocket-pro¬ 
pelled  craft.  Moreover,  cut  and  try 
methods  of  obtaining  improved  per¬ 
formance  are  prohibitively  expen¬ 
sive  and  time  consuming. 

Basic  element  of  the  new  vibra¬ 
tion  equipment  is  a  liquid-cooled 
vibration  exciter.  This  is  a  pedestal 
style  unit  and  contains  the  test  in¬ 
strument  or  component  mounted  on 
its  top.  It  has  a  force  rating  of 
1750  lb  at  vibrational  frequencies 
up  to  6,000  cps. 

The  exciter  is  operated  through 
an  adjacent  control  console  and  an 
electronic  amplifier,  which  is  lo¬ 
cated  some  115  ft  away  in  another 
building.  The  amplifier,  remotely 
operated  from  the  console,  has  a 
rating  of  15  kva  and  a  power  input 
of  75  kw.  By  knob  adjustments  at 
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NOW  AVAILABLE  AT 


ARROW  ELECTRONICS,  INC. 
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ARROW  ELECTRONICS,  INC. 
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New  York  N  Y 

BONO  RAO'lO  SUPPLY  CO..  INC. 
439  W.  Mkin  St. 

Waterkery,  Cmh. 
BURSTEIN-APPLEBEE  CO. 

1912-14  McGaa  St. 

Kaatat  City  S.  Ma. 

T.  F.  CUSHING  INC. 

1026  Bay  St. 

SprlnfMl!,  Mast. 

P.O.  Bax  2IM9 

DELAWARE  ELECTRONICS 
SUPPLY  CO..  INC. 

220  W.  Faarth  St. 

Wllaiiaften,  Dal. 

EASTERN  RADIO  CORP. 

312  Clittan  Ava. 

Cllftaa.  N.  J. 

ELECTRICAL  SUPPLY  CORP. 

205  Alawifa  Break  Parkway 
CaaikrlOaa  30.  Matt. 
ELECTRONICS  CENTER.  INC. 

211  W.  19th  St. 

New  Yark  II.  N.  Y. 

ELECTRONIC  EQUIPMENT  CO.. 

2701  N.W.  42a!  Ava. 

Miaaii.  Fla. 

ELECTRONIC  SUPPLY  CORP. 

94  Haaiklla  St. 

Battia  Cr^.  Mich. 
ENGINEERING  SUPPLY  CO. 

OOM  Daatan  Drlva 
Dallas  3$,  Taxat 
FT.  WAYNE  ELECTRONICS 
SUPPLY.  INC. 

3600  Maanaa  Ava. 

Fart  Wayaa  I,  laOiaaa 
GENERAL  RADIO  SUPPLY  CO. 
000  Paaa  St. 

CaiaOaa  2,  N.  J. 

GRAHAM  ELECTRONICS 
SUPPLY.  INC. 

102  S.  Paaatylvaala  St. 
laOlaaaaallt  4,  laOiaaa 
HARRISON  EQUIPMENT  CO.. 
INC. 

1422  Saa  Jadata 
Haettaa,  Taxat 

INDUSTRY  SERVICES.  INC. 

Kay  Elaetrealet  DIvitlaa 
2705  Saeth  Oaklaa!  St. 

Arliaataa  6.  VIraiaia 
INTERSTATE  SUPPLY  CORP. 
4445  Gattiaa  Ava. 

St.  Laelt  10.  Ma. 

KANN  ELLERT  ELECTRONICS. 
INC. 

9  S.  Hawar!  St. 

Baltiaiara  I,  Marylaad 
LAFAYETTE  RADIO  SUPPLY. 
INC. 

400  N.  St. 

Lafayatta.  ladlaaa 
LUKKO  SALES  CORP. 

4900  N.  EIttaa  Ava. 

Chleaaa  41,  llllaalt 
MUNCIE  ELECTRONICS 
SUPPLY.  INC. 

222  N.  Maditaa  St. 

Maaaia,  Indiaaa 

NEWARK  ELECTRIC  CO. 

223  W.  Maditaa  St. 

Chleaaa  0.  llllaalt 

OIL  CAPITOL  ELECTRONICS 
CORP. 

700  S.  Bharldaa  St. 

Talta  10,  Oklahaata 
PIONEER  ELECTRONIC  SUPPLY 
CO. 

21  IS  Pratoaet  Ava. 

Clavalaad  IS.  Okla 
SREPCO  INC. 

314  Laa  St. 

L  Daytaa  4.  Ohia 


the  console,  the  operator  can  set  the 
equipment  to  automatically  control 
the  vibration  output  over  any  de¬ 
sired  frequency  range  and  at  any 
vibration  amplitude. 

To  observe  effects  of  extreme  vi¬ 
bration  and  temperature  environ¬ 
ments,  engineers  use  a  high-inten¬ 
sity  stroboscopic  light  with  an 
automatic  synchronizer.  This  cre¬ 
ates  a  slow-motion  effect  at  any  vi¬ 
brational  frequency.  Therefore,  by 
means  of  a  stereomicroscope  with 
lOX  magnification,  the  designer  can 
observe  and  measure  relative  mo¬ 
tions  between  component  parts  of 
the  instrument  undergoing  test. 
Certain  undesirable  and  unpredicta¬ 
ble  motions  occur  at  definite  fre¬ 
quencies.  The  engineers  must  know 
what  these  motions  are  before  they 
can  make  design  corrections. 

Modem  Test  Chamber 
Is  Installed 

Stratosphere  chamber,  installed 
in  Raytheon’s  new  5,800  sq-ft  en¬ 
vironmental  test  building,  will  be 
used  to  test  the  radar  used  in  the 
B-58  Hustler  bomber.  The  new  fa¬ 
cility  is  the  first  .section  of  an  80,000 
sq-ft  electronics  laboratory. 

Designed  to  approximate  cli¬ 
matic  conditions  through  which  the 
Hustler  will  fly,  the  stratosphere 
chamber  is  7  ft  wide,  8  ft  high  and 
10  ft  deep.  Temperatures  can  vary 
from  —100  to  300  F,  pressures  to 
about  100,000  ft  in  space  and  hu¬ 
midity  from  20  to  98  percent. 

Equipment  being  tested  can  be 
viewed  from  outside  the  chamber 
through  special  windows,  eight 
glass  panels  thick. 

Vibration  tests  can  be  run  under 
any  of  the  chamber’s  climatic  con¬ 
ditions.  The  chamber  is  specially 
reinforced  and  is  mounted  on  a  56- 
ton  concrete  base  resting  on  thick 
rubber  pads  to  prevent  vibration 
damage  to  the  rest  of  the  building. 

Test  facilities  in  the  new  Sud¬ 
bury  building  also  include  two 
acoustically  conditioned  rooms  for 
vibration  tests.  These  are  built 
with  12-in.  thick  walls  lineii  with 
3-in.  insulating  material. 

Other  facilities  include  salt 
spray  acoustic  test  areas  and  pro¬ 
vision  for  additional  stratosphere 
and  humidity  chambers. 


CAPACITORS 


METAL  ENCLOSED  Tubulars  Rtr  MIL-C-2SA 


Two  thoroughbreds 
and  a  workhorse! 


Type  663UW  is  an  ideal  choice  for  min¬ 
iaturized  and  transistorized  products.  The 
space-saving  possibilities  are  amazing. 

S^MCATIOHS  .  . .  ¥•!»•••  Ommw  ....  100>«00  VO 

WolNOrM . Myi«r  fiha  .  .  .  —  SS*to4-WS* 

Cm*m  . . Wrap  II  at  0S*€  .  .  .  100.000  M««.  ■  MA 


Designed  to  provide  EXTENDED  LIFE 
at  high  temperatures.  Rugged,  military  con¬ 
struction  throughout.  These  lines  include  a 
50-volt  series  for  transistor  applications. 

SnCnCATIONS  Tm». 

.  .  Hyt-  Urn  »?J?C **'"* 

<•“  S..I.4  VtUmf  .  .  .  50.  tSO.  *00 

....  l•tlfl•  m4  000 


The  “workhorse”  of  military  electron¬ 
ics.  Good-All  s|)ecializes  in  Types  CP04, 
CP05,  CP08,  CP09,  CPIO  and  CPU.  Ap¬ 
provals  are  listed  by  ASESA  in  the  current 
issue  of  the  QPL. 

k  *  a  Ir.O.m.rk  l.r  poljrf.l.r  01m. 
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Modern  Semiconductor  Manufacture 


Flexibility  is  the  keynote  in  Texas 
Instrument’s  new  semiconductor- 
components  plant  in  Dallas.  Well 
aw'are  of  the  rapid  changres  in  pro¬ 
duction  often  necessitated  by  intro¬ 
duction  of  new  components,  the  firm 
has  set  up  its  facility  so  that  pro¬ 
duction  changeovers  can  be  accom¬ 
modated  rapidly  and  easily. 

The  four  accompanying  illustra¬ 
tions  highlight  some  of  the  im¬ 
portant  manufacturing  areas  lo¬ 
cated  in  the  150,000-sq-ft  second 


floor  of  the  new  plant.  Starting  at 
the  upper  left  and  progressing 
clockwise,  the  silicon  and  ger¬ 
manium  crystal-growing  depart¬ 
ment  is  shown  first.  Next  is  a  sili¬ 
con-diode  multiposition  sealing  ma¬ 
chine  located  in  a  “Snow-White” 
air-conditioned  manufacturing  area. 
Third,  a  computer-device  assembly 
room  illustrates  how  the  Snow- 
White  area  is  enclosed  and  sepa¬ 
rated  from  other  areas.  The  final 
illustration  shows  a  production-line 


setup  for  germanium-transistor  fi¬ 
nal  assembly. 

The  Snow-White  area  covers  60,- 
000  sq  ft  and  is  sealed  off  from  the 
rest  of  the  plant  by  glass  and 
ma.sonry  walls.  Electronically  fil¬ 
tered  air  is  kept  at  a  constant 
temperature  and  at  20-percent  re¬ 
lative  humidity.  Smoking  is  not 
allowed  and  all  persons  entering  the 
area  pass  through  a  negative  pres¬ 
sure  air  lock,  wear  lint-free  cloth¬ 
ing  and  walk  over  a  special  shoe- 
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BECAUSE 


Plug-in  Type 
Multi^e  Headers 


knows  glass-  M 


metal 


seals 


to 


Compression 
Multiple  Headers 


AS  ONLY  A  SPECIALIST  CAN!  E-I  has 
sealing  experience  you  can  use !  Almost 
two  decades  devoted  exclusively  to  the 
design,  development  and  manufacture 
of  glass-to-metal  seals  means  you  can 
depend  on  E-I  for  a  practical  solution 
to  your  hermetic  sealing  problems. 
Available  are  a  complete  line  of 
standard  seals,  facilities  for  the 
design  and  production  of  special 
types,  and  custom  service  for 
sealing  components  of  your 
manufacture.  Call  or  write  for 
catalog  or  quotations,  today. 


End  Seals  including 
Threaded  Typtes 


Transistor  Closures 
and  Diode  Bases 


Single  Lead 
Terminals 
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Philips 

Electronics,  Inc 


ELECTRICAL. 

Industries 

•  MURRAY  HILL,  NEW  JERSEY* 


Extarncd  rtow  oi  mognclron 


Consult  ERIE  engi 
neering  for  a  practical 
application  of  Strip 
Package  in  your  equip¬ 
ment.  For  more  infor¬ 
mation,  write  to  Engi¬ 
neering  Department, 
Electro- Mechanical 


Division,  Erie  Resistor 


Corporation. 


ERIE  Strip  Package  System 


ERIE  RESISTOR  CORPORATION 

MAIN  OFMCIS  (All  PA  U  S  A  FACTOPKS  (Pll  PA  •  MAWTHOPNr  ( Allf 


Anode  block  tUbonoHo 

Fabrication  of  the  anode  block  for 
a  new  pulsed  magnetron  operating 
in  the  34.8  kmc  band  is  accom¬ 
plished  with  electrical-discharge 
machining.  Although  the  technique 
itself  is  not  new  (see  this  issue,  p 
90),  application  to  magnetron 
manufacturing  is  unconventional. 

The  tube  was  designed  by  de¬ 
termining  important  tube  param¬ 
eters  directly  at  the  operating  fre¬ 
quency.  This  is  in  contrast  to  the 
more  common  practice  of  .scaling 
from  an  original  model  designed 
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ERIE  Strip  Package  Systems  for 
custom  designed  assemblies  are 
produced  to  meet  your  specific 
requirements  while  featuring: 

•  ^Automatic  clip  assembly 

•  Autemotic  connector  cutting 

•  Automatic  component  insertion 

•  Automatic  component  soldering 


ERIE  Strip  Packages  are  ex¬ 
tremely  flexible,  permitting  adap¬ 
tation  to  many  variations  of  com¬ 
plex  circuitry,  resulting  in  these 
advantages  for  your  equipment: 

•  Lower  production  costs 

•  Cleaner  chassis 


By  YOSlilTAKA  KIYOTA, 

Tool  S«-tlon. 


cleaning  device. 

In  the  hnal  stages  of  transistor 
assembly,  less  moisture  can  be 
tolerated  than  in  the  Snow-White 
areas.  Glass  dry  boxes  are  used. 
Workers  pass  gloved  hands  through 
two  holes  in  the  boxes  and  complete 
transistor  assembly  in  an  atmos¬ 
phere  with  less  than  12-percent  re¬ 
lative  humidity. 


Spark  Machining 
Produces  Magnetron 


TADAKLNI  Ft'JII, 

Ke»earc'h  Laboratory, 


KIYOSIII  L'ClllMARli, 

Electron  Tube  Induatry  Dlv., 


•  Quicker  assembly 

•  Higher  reliability  in  solder 
connections 

•  Easier  servicing 


ERIE  supplies  the  customer’s 
complete  component  package. 
Many  electronic  components  used 
in  the  production  of  the  Strip 
Package  are  manufactured  by  the 
Erie  Electronics  Division.  Lead- 
off  wires  cut  to  customer’s  specifi¬ 
cations.  Special  mountings  avail¬ 
able.  Erie  offers  pluggable  designs 
for  printed  wiring  applications. 
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Concerned  with  coaxial  test  equipment  ? 


Only  NARDA  offers  you  these 


TURRET  ATTENUATORS 

Only  Narda  offers  you  a 
UHF-only  attenuator.  This 
represents  a  considerable 
savings  in  cost  for  applica¬ 
tions  in  this  frequency  range. 

Each  of  three  models  offers 
the  Designer  or  Development 
Engineer  12  steps  of  attenu¬ 
ation  from  d.c.  to  1,500  me 
with  a  VSWR  of  1.25.  De¬ 
signed  for  bench  use  or 
mounting  into  test  equipment 
packages. 

One  unit  can  give  a  maximum  of  30  db  attenuation; 
two  units  can  be  used  in  series  to  provide  a  wide 
range  of  control  in  small  steps. 

Model  705-0.  3.  6.  9.  12.  15.  20.  25.  30  db 
Model  706-0.  1.  2.  3.  4,  5.  6.  7,  8.  9.  10,  20  db 
Model  707-0,  3,  6,  9,  12.  15.  18.  21.  INF  db 
Model  708-0.  5.  10.  15,  20,  25,  30,  35,  40,  INF  db 
MDDELS  from  937 B 


COAXIAL 
DIRECTIONAL 
COUPLERS 

la  20  and  30  DB  , . . 

225  to  10,000  me. 

Dniy  Narda  offers  coaxial  directional  couplers  in  10 
and  30  db  values,  as  well  as  20  db.  In  addition,  all 
models  offer  such  advantages  as  these: 

1.  Flat  Coupling— values  with  1  db  of  nominal  over 
a  full  octave  frequency  range,  with  calibration 
provided  to  ±.  0.2  db  accuracy. 

2.  Machined  from  solid  blocks  of  aluminum  — 
hence,  more  rugged. 

3.  Directivity  exceeding  20  db. 

4.  Frequency  Ranges:  225-460.  460-950.  950-2000. 
2000-4000.  4000-10.000.  me. 

•  too  to  SMO 


exclusive  features! 


COAXIAL  HYBRID  JUNCTIONS 

For  use  in  duplexers,  mixers,  and  other  circuits  requiring  a  division  of 
power  into  two  transmission  lines.  A  signal  into  any  terminal  appears 
at  the  two  opposite  terminals.  Both  are  equal  in  amplitude,  but  one  is 
shifted  90  degrees  in  phase. 

Input  and  output  terminals  are  in  line,  permitting  operation  of  TR 
tubes  between  a  pair  of  hybrids.  Type  “N”  female  terminals  are  stand¬ 
ard,  but  other  types  are  available  on  request.  Ruggedized  construction 
safeguards  against  shock  and  vibration;  will  also  withstand  severe 
atmospheric  conditions.  Three  models  cover  frequencies  of  460-950, 
950-2000,  2000-4000  (me),  all  with  3.0  db  coupling,  ±0.25.  VSWR:  1.2. 
Isolation:  20  db. 


SPECIFICATIONS 


Bm4 

FreniieiKy 

(■e) 

NARBA 

MtUtl 

CMiliaf 

m 

VSWR 

ItolatiM 

m 

sue 

(exd.  cena) 

Prtca 

_ 

460-950 

3031 

3.0  ±  0.25 

1.2 

20 

10V4x2^x7^ 

$225 

L 

950-2000 

3032 

3.0  ±  0.25 

1.2 

20 

6Vix2V5x% 

225 

S 

20004000 

3033 

3.0  ±  0.25 

1.2 

20 

5x2V5x% 

225 

UHF  FREQUENCY  METER  DETECTORS . . .  Direct  Reading 

The  only  direct  reading  frequency  meter  detectors  available  for  the  UHF 
range— and  they’re  from  Narda,  of  course!  Absorption  type  meters,  with 
0.2  db  insertion  loss,  each  includes  a  resonant  cavity,  coaxial  switch, 
crystal  detector,  current  meter,  sensitivity  control  and  type  N  terminals. 


SPECIFICATIONS 


<mc) 

Accaraey 

LmM 

a 

VSWR 

Smitivtty 
far  fBlI  Kile 
ftfleetlea 

NARDA 

MMel 

PrtM 

200-500 

0.5  me 

500 

1.15 

0.2  mw 

804 

$375 

500-1500 

1  me 

700 

1.15 

0.2  mw 

805 

375 

1500-2400 

2mc 

500 

1,25 

0.5  mw 

806 

375 

Conpleta  Caaxial  and  Wavefvide  Instrumantatiaa  far  Micrawave  and  UHF  —  including: 


DIRECTIONAL  COUPLERS 
TERMINATIONS 
FREQUENCY  METERS 
HORNS 

VSWR  AMPLIFIERS 


TUNERS 
ECHO  BOXES 
SLOTTED  LINES 
BENDS 

COAXIAL  HYBRIDS 
200  to  90,000  me. 


AHENUATORS 
STANDARD  REFLECTIONS 
BOLOMETERS 
THERMISTORS 
LOW  PASS  FILTERS 


I 

I 

I 


the  narda 

microwave  corporation 

118-160  HERRICKS  ROAD,  MINEOLA,  L.  I.,  N,  Y.  •  PIONEER  6-4650 


MAIL  COUPON  TODAY  FOR 
FREE  1959  CATAL08  AND  NAME  OF 
NEAREST  REPRESENTATIVE 

The  Narda  Microwave  Corporation 
118-160  Herricks  Road 
Mineola,  L.  I.,  N.  Y. 

Dept.  E-9 

NAME _ 


COMPANY 

ADDRESS- 


\ 


CITY - ZONE _ STATE-  _  _ 
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—  and  now  for  the  heat  test! 

So  you  did  build  your  own  pot!  Now  —  will  it  function  at  150*C? 
It  might,  if  you  made  sure  to  use  some  real  cool  winding  wire  (say. 
with  no  more  than  20  parts  per  million  temperature  coefficient)!  A 
specially-designed  heat-resistant  element  card  would  also  be  handy  to 
keep  things  cool!  But  you  don't  have  to  build-’em-yourself  and  then 
go  through  all  this  bad)ecue-broil  testing,  to  be  assured  of  pots  with 
good  high-temperature  charactenstics! 

Why  take  'pot  luck",  when  Ace  has  all  these  special 
high-temperature  design  features  —  neatly  packaged  in 
the  Acepot  X-500!  Our  exclusive  design  dissipates 
internal  heat  to  the  mounts,  allowing  greater  dissipa- 
tion  at  high  temperature.  So  put  away  your  chef  ’s  hat  I 

—  and  rely  on  Ace’s  four  years  of  testing.  For  high 
temperature  performance  —  the  X-500’s  your  answer.  g 
See  your  ACErep! 

The  X-500  Acepot.  From  —55*.  up  to  i50*C,  with  special  heat- 
resistant  elements.  Excellent  resolution.  ±0.5%  linearity,  '/g"  size, 
Vi -ounce.  Prompt  delivery. 


ELECTRONICS  ASSOCIATES,  INC. 

99  Dover  Siroot,  Soaiorvillo  44,  Most. 
SOnerM*  i-SIM  TMX  SMVl  Itl  WeM.  UelM  WUX 


□octrical  dUchorgo  mochiao 


for  lower-frequency  operation. 

A  22-vaned  copper  anode  block 
wa.s  chosen  for  the  LD  443  mag¬ 
netron.  The  block  to  be  machined 
and  a  brass  tool  constitute  the  anode 
and  cathode,  respectively.  The  two 
electrodes  are  immersed  in  kerosene 
or  distilled  water.  A  direct  voltage 
of  about  100  V  is  applied  between 
the  two.  When  the  tool  is  brought 
close  to  the  block,  electrical  dis¬ 
charge  occurs  between  the  elec¬ 
trodes  and  a  part  of  the  cupper 
block  melts  and  is  dissipated.  Dis¬ 
tance  between  the  two  electrodes 
depends  upon  the  materials  of  the 
two,  the  processing  fluid  and  the 
applied  voltage.  But  it  is  usually 
about  a  few  microns. 

Features  of  electrical  discharge 
machining  in  this  application  in¬ 
clude:  no  pressure  is  applied  to  the 
block  to  be  machined,  the  finished 
block  has  high  mechanical  precision, 
the  tool  can  be  made  of  brass,  and 
highly  skilled  workers  are  not  re¬ 
quired  since  the  tool  feed  mechan¬ 
ism  is  servo  controlled. 

Typical  operating  characteristics 
for  the  new  tube  are  as  follows :  op¬ 
erating  frequency,  ±l  percent  of 
34.860  kmc;  peak  power  output,  45 


FIG.  I — Op«ratlnq  choract*rlatic«  oi  th* 
n*w  pulMd  magnetron 
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Announcing 

An  Important  New  Addition  to 

B&A's  line  of  “Electronic  Grade”  Chemicals 


BAA  rappIlM  laaili  af  Intrimle  ar  tint 
rtdutttoi  iMtal  IndlTldaslIj  wrappad  la 
pelreihylafM.  >ii  to  a  camicaMd  tUpplDC 
boa.  Oaiaaaiilua  dloxlda  la  packaaed  lo 
•tapdord  tcraw-cap  battlaa. 


Special  High  Purit 


GERMANIUM 


Intrinsic  Metal 


Dioxide 


First  Reduction  Metal 


thus  yield  about  0.5%  more  metal  when  reduced. 

Dustlessl  B&A  Germaniiun  Dioxide  is  free  from  fine  par* 
tides.  Dust  losses,  often  a  problem,  are  sharply  reduced. 

Higher  bulk  densityl  The  bulk  density  of  B&A  Germa* 
nium  Dioxide  is  60%  to  70%  higher  than  many  other 
oxides.  Therefore  the  boats  which  carry  oxide  through 
the  reducing  furnace  will  yield  about  60%  more  metal 
for  each  furnace  pass. 

Save  on  scrap  tollsl  B&A  can  handle  all  grades  of  scrap 
with  lower  toll  charges  on  low  assay  material. 

Investigate  all  these  advantages  of  B&A  Germanium 
now.  Call  your  nearest  B&A  sales  office. 


Now  Baker  &  Adamson  offers  the  electronic  industry  a 
dependable,  domestic  soiurce  for  high  purity  germaniiun 
and  germanium  dioxide— part  of  America’s  leading  line 
of  electronic  cbonicals. 

You  get  all  these  advantages  with  B&A  Germanium: 

Dopondablo,  domestic  source:  Why  rely  on  imcertain 
foreign  sources  for  this  key  raw  material  when  B&A  has 
it  —  domestically  product,  always  readily  available! 
By  using  B&A  as  yovir  source  for  both  raw  material 
and  scrap  reclaiming  you  can  cut  inventory  require¬ 
ments,  effect  other  economies. 

Lower  volatilel  B&A  Germanium  Dioxide  contains 
about  0.5%  less  volatile  than  many  other  oxides . . .  will 


GENERAL  CHEMICAL  DIVISION 

40  Metor  StTMt,  Now  York  4,  N.  Y. 


OrUett:  Albany  •  Atlanta  •  Baltimorp  •  Birmincham  •  Bostan  •  Bi 
Oiiovar  *  Datioit  •  Houston  •  Jacksoavilla  •  Kalamaaoo  •  Los  An 
Ptovidaoca  •  Son  Francisoo  •  St.  ! 


aport  *  Bullalo  •  Charlotta  •  Chicago  •  Cincinnati  •  Clovaland  (Mias.)  •  Clawoland  (Ohio) 
as  •  Mihaaukae  •  Minneapolis  •  New  York  •  Philadelphia  •  Pittsburgh  •  Portland  (Ora.) 
lis  •  Seattle  •  Kennewick,  Vancouver  and  Yakima  (Wash.) 
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CAMBRIDGE,  MARYLAND  BALTIMORE,  MARYLAND 

THE  AIRPAX  PRODUCTS  COMPANY  ^ 

FORT  LAUDERDALE,  FLORIDA 


^AIRPAX  itmms 
now  in  production 


FlBUh*<l  copp«r  block  (loft)  and  brau 
tool  (riqhl) 


kw;  peak  anode  voltage,  13  kv;  peak 
anode  current,  20  amp;  pulse  width, 
0.2  fisec;  prr,  1,000  pps;  duty  ratio, 
0.0002.  A  permanent  magnet  yield.s 
a  flux  density  of  12,500  gausses  for 
the  gap  distance  of  5  mm.  Operat¬ 
ing  frequency,  peak  anode  voltage 
and  peak  power  output  versus  peak 
anode  current  are  shown  in  Fig.  1. 


Gaseous  Fuel  Cell 
Has  High  Efficiency 

Chemical  energy  obtained  from 
an  external  source  is  converted  in¬ 
stantaneously  into  electrical  energy 
by  a  device  known  as  a  gaseous  fuel 
cell.  In  the  accompanying  illustra¬ 
tion,  two  15-watt  light  bulbs  are  il¬ 
luminated  by  the  energy  from  the 
cell.  High  efficiency,  up  to  90  per¬ 
cent,  results  from  the  fact  that 
there  is  no  intermediate  process  of 
conversion  from  chemical  energj’  to 
heat  energy. 

In  the  fuel  cell  developed  by 
Allis-Chalmers  Mfg.  Co.,  Milwau¬ 
kee,  Wis.,  hydrogen  gas  is  ad.sorbed 
onto  the  catalyst  at  the  anode.  It 
is  activated  and  reacts  with  an  ion 
in  the  electrolyte,  releasing  an  elec- 


PREAC 

A  single  stage  magnetic 
computer  amplifier  having 
exceptionally  high  gain 


DATA  LOGGING  AMPLIFIER 

Three  stage  low  null  drift 
stabilized  magnetic  amplifier 


TACH-PAK 

All  electronic  speed  measurement 
device  permits  tachometry  with 
0.1%  accuracy— simple,  inexpensive 


LOW  NOISE  CHOPPERS 

Series  2300  for  400  CPS 
Series  2400  for  60  CPS 


The  CONTACT  MODULATOR 

PART  I  of  the  new  series  of  booklets 
on  the  CONTACT  MODULATOR  is  just 
off  the  press.  Send  for  your  free  copy. 


Two  IS-woM  Uehl  bulba  or*  Uluminalod 
by  dlrocl  convortion  ol  cbomlcal  onorqy 
to  oloctrlcal  onorgy  by  iuol  coll 
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i-foiu  far  cajti  ca^  engineer  go  at  AC? 


Rint,  Michigan;  Milwauk**,  W'lKoniin;  Boston,  Massachusetts;  White  Sands,  New  Mexico;  Inyokem,  California;  Cape 

Los  Angeles,  California — original  design  and  development.  Canaveral — military  equipment  testing  and  field  service. 


Just  as  far  as  his  talents,  imagination  and  initia¬ 
tive  will  take  him.  He  can  go  across  the  country  or 
around  the  world.  He  can  go  even  to  top  manage¬ 
ment  positions.  As  a  matter  of  fact,  some  of  (gen¬ 
eral  Motors’  Vice  Presidents  have  come  from  the 
ranks  of  AC. 

His  career— or  your  career— can  go  up  with  mis¬ 
siles  and  futuristic  space  vehicles.  For  AC  is 
building  more  and  more  of  one  of  the  world’s  lead¬ 
ing  inertial  guidance  systems — the  AChiever — 
plus  a  wide  variety  of  other  electro-mechanical, 
optical  and  infra-red  devices. 

You  can  exploit  your  talents  to  the  fullest  degree 
at  AC.  For  every  AC  engineer  has  access  to  the 
finest  equipment  ...  at  all  AC  facilities. 

Meanwhile,  you  can  work  on  advanced  degrees  to 


enhance  yovur  professional  status.  AC  and  General 
Motors  gladly  assist  further  study  in  the  first-rate 
engineering  schools  located  in  nearby  locations. 

It’s  doubtful  whether  a  graduate  engineer  in  the 
electronic,  electrical  or  mechanical  fields  can  find 
more  diverse  opportunities  ...  or  more  challeng¬ 
ing  assignments  ...  or  greater  professional  status 
.  .  .  than  engineers  enjoy  at  AC-Milwaukee. 

If  you  are  a  qualified  engineer,  you  should  talk 
with  the  people  at  AC.  Just  write  the  Director  of 
Scientific  and  Professional  Employment:  Mr. 
Robert  Allen,  Dept.  A.,  Osdt  Creek  Plant,  Comer 
of  Drexel  and  Howell,  Milwaukee,  Wisconsin;  or 
Mr.  M.  Levett,  Dept.  A.,  1300  North  Dort  High¬ 
way,  Flint  2,  Michigan. 

It  may  be  the  most  important  letter  of  your  life. 


PRODUCERS  OF:  ACHIEVER  INERTIAL  GUIDANCE  SYSTEMS  •  AFTER¬ 
BURNER  FUEL  CONTROLS  •  BOMBING  NAVIGATIONAL  COMPUTERS 
GUN-BOMB-ROCKET  SIGHTS  •  GYRO-ACCELEROMETERS  •  GYROSCOPES 
SPEED  SENSITIVE  SWITCHES  •  SPEED  SENSORS  •  TORQUEMETERS 

SPARK  PLUG<^THE  ELECTRONICS  DIVISION  OF  GENERAL  MOTORS 
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ELECTROLYTE 
0(*O«‘  HjOl 


Load  Is  onorgUod  by  ilow  of  oloclroiia 
roloosod  by  tho  roaction  oi  hydroqon 
and  oxjqmn 


tron  to  the  external  circuit.  At  the 
cathode,  oxygen  gas  is  adsorbed  si¬ 
multaneously.  Once  activated,  the 
oxygen  reacts  with  the  electron 
from  the  external  circuit  and  with 
the  electrolyte  to  reform  the  ion 
that  disappeared  at  the  anode. 

Overall  reaction  is  the  disappear¬ 
ance  of  hydrogen  and  oxygen  to 
yield  water  and  the  flow  of  elec¬ 
trons  through  the  external  circuit 
at  the  voltage  characteristic  of  the 
chemical  reaction. 


Uranium-Alloy 

Superconductors 

Four  new  superconductors — devices 
characterized  by  ability  to  permit 
an  electric-current  flow  in  them  to 
flow  indeflnitely — have  been  dis¬ 
covered  at  the  Westinghouse  Re¬ 
search  Laboratories. 

The  new  superconductors  are  all 
intermetallic  compounds.  They  are 
alloys  of  uranium  and  one  other 
metal.  Two  of  them  contain  man¬ 
ganese  and  iron,  elements  that  have 
been  considered  alien  to  the  exist¬ 
ence  of  superconductivity. 


all  types  conforming  to  SPECIFICATION  MIL  W-16878B 


Within  the  wide  range  of  insulated  electronic  wires  . . . 
conforming  to  Specifkotion  Mil-W-16878B  . . . 

Continental  offers  every  type  and  size.  Insulations  in 
polyvinyl . . .  Teflon  . . .  Silicone  Rubber  . . .  ond  Nylon  . . , 
assure  a  Continental  wire  to  Mil-W-16878B 
specifications  for  practkolly  every  electronic  operation 
where  moisture,  high  and  low  temperatures,  and 
corrosion  present  their  problems. 

Whether  from  stock  or  to  your  spedal  order,  Continental 
insulated  wire  is  quality  engineered  to  precise 
specifications.  For  help  with  your  insulated  wire 
requirements,  writ^  today.  Be  sure  to  give  details  on 
amperage,  voHag^,  diameter  limitations,  and 
operating  temperatures.  > 

Direct  oH  inquirios  to  CONTINENTAL  WIRE,  Wallingford, 


Electron  Devices 
Meeting  Next  Week 

Next  week’s  Electron  Devices  Meet¬ 
ing  in  Washington  (Oct.  30  and  31) 
at  the  Shoreham  Hotel  will  include 
technical  sessions  on  semiconductor 
devices  and  techniques,  microwaves, 
tubes  and  tube  technology,  storage 
tubes,  electron  panel  devices  and 
cathode  and  tube  theory. 

An  opening  general  session  will 
present  four  papers  on  the  subjects 
of  controlled  fusion,  p-n  junctions, 
panel  display  devices,  and  para¬ 
metric  amplifiers. 


WAIUNOKMO,  COMN. 
YORK,  PiNNA. 
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VICTOR  DIGIT-MATIC  PRINTERS 

Proved  by  over  16,000,000 
printings  without  repairing, 
adjusting  or  cleaning! 

The  adding  machine  in  the  Digit-Matic  has  been  teated 
with  over  16,000,000  continuous  printings,  with  no  fail¬ 
ure,  no  service  other  than  periodic  oiling.  Forty  years 
of  experience  in  producing  1,500,000  adding  machines — 
as  well  as  precision  instruments  such  as  the  Norden 
Bombsight  —has  given  Victor  Adding  Machine  Co.  out¬ 
standing  qualifications  for  producing  rugged  and  reli¬ 
able  digital  printers. 


CHECK  THESE  4  VICTOR  ADVANTAGES 

Rsliebility:  Examine  the  rugged  construction  of 
a  Victor  machine.  Each  part  is  conservatively 
designed  to  provide  extended  life  and  reliability. 
Wearing  surfaces  heat  treated,  cyanide  hard¬ 
ened  to  stand  up  under  constant  use.  All  steel 
parts  cadmium  plated  to  prevent  rusting. 

Immediate  Service:  Factory-trained  servicemen 
(and  parts)  are  on  call  in  more  than  725  cities 
coast  to  coast. 

Flexibility:  At  least  500,000  different  combina¬ 
tions  available,  with  speeds  up  to  33  characters 
per  second.  With  Victor  Digit- Matics  you  have 
your  choice  of  listers,  accumulators,  or  calcula¬ 
tors  plus  an  almost  infinite  number  of  other 
variations  ranging  from  electrical  noise  filters  to 
upside-down  printing. 

Fast  Delivery,  Low  Price:  Because  of  Victor’s  con¬ 
tinuous  high  volume  of  adding  machine  produc¬ 
tion,  we  can  ship  almost  any  quantity  of  Dimt- 
Matics — built  spmfically  to  your  order — within 
30  davs.  Victor  Digit- Matics,  from  only  $425.00, 
are  the  value  buy  in  the  digital  print^  field. 


VICTOR  SERIAL  ENTRY  DIGIT-MATIC  PRINTER 


10  Digit  solenoids.  Digits  are  entered  in  sequence  with 
most  significant  d^t  first.  Accepts  digits  at  a  rate  up 
to  20  per  second.  Print  cycle:  listers  0.27  seconds;  ac¬ 
cumulators  0.35  seconds.  Available  in  up  to  11  column 
entry  capacity. 

COIL  DATA 

Voltage  Zt-aVDC  42-MVDC  12S-I(WDC 

Retjitance,  ohms 


Digit  solenoid 

25.5 

75.0 

490. 

-f-  or  —  Print  solenoid 

25.5 

75.0 

450. 

Minimum  on  time,  seconds 

.02 

.02 

.02 

Monimum  on  time,  seconds 
(continuous  printing) 

.05 

.05 

.05 

Minimum  off  time  between  digits — a 

II  serial  entry  machines — . 

VICTOR  PARALLEL  ENTRY  DIGIT-MATIC  PRINTER 


All  digits  1  through  9  of  each  column  equipped  with 
solenoids.  Digit  and  print  command  solenoids  may  be 
simultaneously  energized.  Print  cycle: — listers  0.30 
seconds;  accumulators  0.35  seconds.  Available  in  up 
to  10  columns  entry  capacity. 

COIL  DATA 


COVER  REMOVH) 


Voltage 

Resistance,  ohms 

te-moc 

tS-MVK 

l»-liWDC 

IIR-I2SVM 

Digit  solenoid 

17.6 

53.0 

700. 

125. 

-)-  Print  solenoid 

17.6 

89.0 

375. 

125. 

—  Print  solenoid 

17.6 

53.0 

375. 

125. 

Minimum  on  time,  seconds 

'.020 

.020 

.015 

.025 

Maximum  on  time,  seconds 
(continuous  printing) 

.050 

.050 

.035 

.050 

A  few  popular  model  variations: — columnar  spacing; 
nght  side  of  machine  accumulating  and  left  side  list¬ 
ing  data  identification;  Non-Aad  printing;  Non¬ 
printing  adding;  MIL-I-17623  Electrical  Motor 
Noise  elimination;  Induction  Motors;  Manual  Keys 
over  the  solenoids;  “digit  key  depressed”  switch 
(serial  entry  Digit- Matics);  tag  ana  label  printing; 
and  all  kinds  of  alphabetic  and  special  types. 

ELECTRONICS  engineering  issue  —  October  24,  1958 


fyiCTO'^ 


Write  today/  Victor’s  electronics-trained  staff 
will  gladly  help  you  solve  any  digital  printing 
or  calculating  problem. 

Write  for  technical  manual  No.  A 10-71 

Electronics  Division 

VICTOR  ADDING  MACHINE  CO. 

3900  N.  Rockwell  Street,  Chicago  1$,  III. 
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PRODUCTION  TECHNIQUES 


Tester  Sorts  Capacitor  Plates 


By  WILLIAM  LONDELL,  Gulton  IndUHtries,  Inc.,  Metuchen,  N.  J. 


Automatic  capacitor  plate  tester 
band  sorter  was  developed  to 
allow  ceramic  plate  testing  at  the 
speed  of  automatic  manufacturing 
equipment.  The  testor  sorts  plates 
into  good,  high  and  low  categories  at 
rates  up  to  25,000  plates  an  hour 
(as  many  as  3  production  workers 
can  test  in  8  hours)  in  tolerances  as 
close  as  1  percent  of  nominal. 

The  equipment  will  test  units 
from  0.1-  to  1-in.  square  without 
mechanical  adjustments.  All  opera¬ 
tions  are  automatic  except  loading 
and  unloading.  Batch  size  depends 
on  plate  thickness.  Average  load¬ 
ing  interval  for  plates  0.1-in.  thick 
is  10  min.  Testing  and  sorting  are 
simultaneous. 

How  it  Works 

In  operation,  the  1  me  automatic 
limit  bridge  is  set  for  desired  capac¬ 
itance  and  tolerance.  The  plates 
are  loaded  into  a  feed  trough,  a 
metal  V  six  feet  long.  A  dual 
paper  belt  riding  in  the  trough 
carries  the  plates  to  the  pickup 
point.  Paper  is  used  for  the  belt 
because  it  is  low  cost  and  free  of 
bumps,  slippery  or  oily  spots.  As 
the  belt  is  discarded  after  one  use, 
it  is  not  a  continuous  loop.  One  roll 
lasts  a  month. 


C«ramlc  capacitor  plot**  aro  loodod  onto  popor  bolt  lining  V  trough.  Capacitor 
Talu#  and  toloronc#  aro  sot  on  automatic  limit  bridge 


point  and  turned  off  at  the  transfer 
point,  top  dead  center. 

Vacuum  is  also  used  to  transfer 
the  ceramic  plate  to  a  contact  on 
the  horizontally  rotating  head.  The 
vacuum  shuts  off  after  the  head 
rotates  45  degrees.  During  this 
traverse,  the  lower  contact  arm  is 
mechanically  moved  into  position  to 
locate  the  plate  in  the  fixture. 

Two  sets  of  contact  brushes  on 
top  of  the  head  measure  plate  ca¬ 
pacitance.  The  brushes  are  spaced  so 
that  only  one  set  makes  contact  at 
a  time.  Flexible,  small  wires  in  the 
brushes  provide  a  low-resistance 
connection.  The  first  set  deter¬ 
mines  if  a  plate  is  in  the  fixture  and 
if  its  capacitance  is  high.  The 
second  checks  plate  tolerance. 

Sorting 

A  plate  with  capacitance  higher 
than  the  bridge  setting  will  be 
dropped  into  the  high  bin  at  the 
first  position.  If  no  plate  is  pre.sent, 
the  fixture  will  be  shorted;  the 
bridge  sees  it  as  a  high  plate  and 
drops  the  contact  arm.  Plates  that 
pass  the  first  position  will  drop  into 
the  good  bin  at  the  second  posi¬ 
tion  if  tolerance  is  acceptable.  A 
plate  with  low  capacitance  passes 
both  positions  and  is  dropped  at 


The  belt  is  pulled  by  an  electron¬ 
ically  controlled  motor.  Its  speed  is 
determined  by  plate  thickness  and 
by  a  photocell  which  will  speed  up 
the  feed  if  no  plates  are  present  at 
the  pickup  point. 

Vacuum  picks  up  the  plates  from 
the  belt.  A  vertical  plate,  with  24 
equally  spaced  holes  on  its  circum¬ 
ference,  rotates  clockwise  against  a 
stationary  plate  which  has  a  channel 
for  the  pickup  vacuum.  The  chan¬ 
nel  is  designed  so  that  the  vacuum  is 
triggered  directly  at  the  pickup 


BruskM  tronaiar  ■ignaU  from  brldgo  to 
plato-boldlng  contacta 


Balt  prilla  plotaa  to  vacuum  pickup. 
Popar  ia  moat  aconomical  bait  matarial 
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FEATURING 

NOW  . . .  for  the  first  time,  production  and  laboratory  users  of  power 
rectifiers  and  signal  diodes  may  perform  five  standard  circuit  tests  with 

STANDARD  CIRCUIT 

one  precision  instrument . . .  the  CSDCO  Metallic  Rectifier  Analyzer. 

y  TESTS 

Versatile,  accurate  and  rapid,  the  new  CSDCO  Analyzer  exceeds  the 
highest  standards  of  engineering  quality.  Three  Weston  meters,  accurate 

1.  Visual  dynamic  voltage-current 

within  156,  AC  Voltmeter  (0  to  1500  V.),  DC  Voltmeter  (0  to  1000  V.) 

characteristic. 

and  DC  Milliammeter  (0  to  10  AMP.)  assure  dependable  performance. 

2.  Dynamic  reverse-current  leakage. 

MadsI  S-101— Self-contained  featuring  complete  set  of  plug-in  adapters. 

3.  Dynamic  forward-voltage  drop. 

accepting  wide  range  of  sizes. 

Medal  S-102  —  Ideal  for  laboratory  use.  Adjustable  test  fixture  for 

4.  Static  reverse-current  leakage. 

remote  testing  permits  shelf  mounting  away  from  the  working  area. 

9.  Static  forward-voltage  drop. 

Illustrated  brochure.  Bulletin  R-250,  is  available  upon  request. 
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HpECHNITROL 

ENGINEERING  COMPANY 
1952  E  Allegheny  Ave.,  Phila.  34,  Pa. 


the  low  bin.  Rejects  are  later  tested 
at  other  values. 

An  electrical  impulse  signal 
causes  the  plates  to  drop  into  the 
bins.  A  small  U-shaped  permanent 
magnet  is  mounted  midway  on  the 
contact  arm.  Direcly  above  this 
magnet  is  a  small  electromagnet 
with  mating  soft  iron  poles.  With 
no  signal,  the  magnets  remain  in 
contact.  When  the  electromagnet 
is  polarized  with  a  negative  signal, 
it  repels  the  permanent  magnet. 
The  contact  arm  drops  out  of  posi¬ 
tion  and  the  plate  falls  into  the 
bin  below.  Magnet  signals  are 
emitted  by  the  bridge. 


TECHNITROL 


Technitrol  stcmdard  or  specially-designed  delay  lines,  continuously 
wound  to  close  tolerances,  ore  extremely  compact  and  very  stable. 
Standard  tolerances  of  these  distributed  constant  delay  lines  ore:  on 
delay,  ±5%;  on  impedance,  ±2Q%.  Extremely  stable  with  respect  to 
environmental  conditions,  they  are  available  cased  in  epoxy  resin  or 
hermetically  sealed  for  military  applications. 


Contact  atm»  an  clotod  and  oponod  by 
magnoto  (circlod) 


Standard  windings  with  doloys  from  0.1'  p  mc  to 
1.0  M  MC  and  impedancM  from  560  to  5000  ohms  aro 
arailablo  in  com  and  6"  com.  This  is  a  stock 
itom. 


To  prevent  the  electromagnets 
from  depolarizing  the  permanent 
magnets,  the  electromagnets  are 
pulsed  with  a  polarizing  current  at 
the  moment  of  contact  and  closure. 
This  pulse  maintains  the  magnet 
polarization  and  also  increa.He.s  the 
closing  magnetic  field,  insuring  con¬ 
tact  with  the  plate  being  tested. 


Epoxy  rMin  com  with  Isods  groupsd  at  on*  rad. 
1  M  s*c  d*loy;  1000  ohms  imp*danc*;  riM  tim*  0.1  p 
s«c  mox.  This  is  a  stock  item. 


Resistance  Soldering 
Hollow-Pin  Connectors 


For  multiple  stick  needs  and  military  applications.. 
Completely  sealed,  potted  in  foom.  Delays  are  based 
on  stick  capacity  and  type  of  winding. 


Failure  of  solder  to  completely 
fill  hollow-pin  connectors  results  in 
high  electrical  resistance.  The  joint 
is  also  mechanically  weak  and  can 
be  further  damaged  by  handling 
and  shock. 

A  major  electronics  firm  studied 
the  extent  and  incidence  of  voids 
in  pins  soldered  by  conventional 
conduction  soldering  irons  and 
Ideal  resistance  soldering  irons.  In 
each  case,  60-40 .  solder  was  used 
and  the  joints  inspected  by  x-ray. 

Conduction  iron  soldering  was 
reported  to  leave  an  average  of  33 
percent  voids;  resistance  soldering 


STEEL  CASES 
HERMETICALLY  SEALED 


For  economy,  any  standard  winding  is  dip-coated  in 
epoxy  resin.  Moisture  resistont;  stoble  for  temperature 
range  from  —  25*C  to 


Write  for 
New  Catalogs 
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What’s  the  size  of  your  design  problem?  Facing  a  multiplicity  of 
project  details?  It’s  no  laughing  matter  when  you’re  caught  short-handed 
on  a  critical  design  program.  You  need  proved  engineering  ability  plus 
systems  capabilities  you  can  count  on.  Next  time... this  time  — 


LOOK  TO  INET  FOR 
UNIQUE  0ESI6N  CAPABILITIES 


Here’s  another  example  of  INET 
capability:  the  console,  recorders  and 
related  instruments  built,  installed 
and  wired  by  INET  for  Atomics 
International’s  L-54  nuclear  research 
reactor.  The  solution-type  L-54  reactor, 
which  has  a  rated  power  capacity  of 
5,000  watts,  was  designed  and  built  by 
Atomics  International  for  the  West  Berlin 
Institute  for  Nuclear  Research.  It  is 
being  used  for  German  scientific, 
medical  and  industrial  research. 


INET  DIVISION 


Engineers  desiring  a  special  reprint 

of  the  cartoon  above  should  write  to 
“36-22-36,”  %  Inet  Division, 
Leach  Corporation. 


CORPORATION 


18486  SUSANA  ROAD,  COMPTON,  CALIFORNIA 

DISTRICT  OFFICES  AND  FIELD  REPRESENTATIVES  IN  PRINCIPAL  CITIES  OF  U.  S.  AND  CANADA 
EXPORTI  LEACH  CORPORATION,  INTERNATIONAL  DIVISION 
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Character  reading  speeds  up  to  1000 
cbar/sec. 

Simple  In-Line  threading 
3  Millisec  starting  time 
Stops  on  STOP  Character,  (0.2  millisec) 
and  will  read  next  character  after  start 
100  X  10*  operation  pinch  roll 
Photo  Diode  Head  reads  any  upe  (in¬ 
cluding  oiled  yellow  teletype  tape) 
Reads  5,  6,  7  or  8  level  tape  with 
sprocket  channel 

Ambient  temperature  up  to  125*  F.  with 
10,000  hour  life 

Built  to  meet  requirements  of  MIL-E- 
4158A 


&peei(t£aiuMa 


Tape  Speed: 

10  to  100  ips 
Tape  Width: 

Any  Standard  Width 
Power  Rcquiretaeatl: 

1 15V,  60  Cycle,  1  Phase 
CoBuol: 

Remote/Level  Inputs 


#• 

Ernginttrint  Quality 


Contact  your  Poller  representative  or  call 
or  write  direct  for  further  information. 

POTTER  INSTRUMENT  COMPANY,  INC. 

Sunnyside  Boulevard,  Plainview,  N.  Y. 
OVerbrook  1-3200 


Potter  has  career  opportunities  for  qualified  enqineers  who 
like  a  chollenge,  and  the  freedom  to  meet  it. 


Iron  heats  outside  el  pin  while  solder 
tins  inside  ol  pin 

yielded  14  percent.  Void  percent¬ 
ages  as  low  as  19  percent  for  con¬ 
duction  irons  and  2  percent  for 
resistance  irons  were  reported  in 
subsequent  tests  run  at  approxi¬ 
mately  normal  production  rates  by 
operators  experienced  with  the 
methods  used. 

An  average  of  20  percent  voids 
was  produced  by  resistance  solder¬ 
ing  when  an  operator  experienced 
in  conduction  iron  soldering,  but  in¬ 
experienced  in  resistance  soldering, 
was  used.  In  resi.stance  .soldering, 
the  work  is  heated  by  passing  cur¬ 
rent  through  the  work  itself. 

Tests  were  also  made  of  the  psy¬ 
chological  factors  involved  when 
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Lockheed 


MISSILE  SYSTEMS  DIVISION 


A  MISSILE  AND  TELEVISION  INDUSTRY  FIRST.  LtKkhretl-tleveloped,  miniaturized  TV  cameras,  designed  for  both 
government  and  commercial  use.  Only  6  inches  long  and  2 ‘A  inches  in  diameter,  tiny  cameras  extend  man’s  vision  into  the 
unexplored.  Unmanned  lunar  probes  to  the  far  side  of  the  moon:  lunar  landings:  monitoring  interiors  of  manned  spacecraft  and 
remote  TV  coverage  of  on-the-spot  happenings  on  a  scope  never  before  possible  are  some  of  the  uses  foreseen  for  the  cameras. 


ELECTRONIC 
ENGINEERS  AND 
SCIENTISTS 


Lockheed  Missile  Systems  Division  is  systems  manager  for  such 
major,  long-range  programs  as  the  Navy  Polaris  IRBM,  Earth 
Satellite.  Army  Kingfisher,  Air  Force  X-7  and  Q-5  ramjet  vehicles, 
and  other  important  research  and  development  programs. 
Responsible  positions  for  high-level,  experienced  personnel 
are  available  in  research  and  development,  in  our  project 
organizations,  and  in  manufacturing. 

Particular  areas  of  interest  include  microwave,  telemetry,  radar, 
guidance,  solid  state,  reliability,  data  processing,  instrumentation, 
servomechanisms,  flight  controls,  circuit  design  and  systems 
analysis,  test,  infrared,  and  optics. 

If  you  hold  a  degree  and  are  experienced  in  one  of  the  above  fields, 
we  invite  your  inquiry.  Please  write  to  Research  and  Development 
Staff,  Dept.  2210,  962  W,  El  Camino  Real,  Sunnyvale,  California. 


SUNNYVALE,  PALO  ALTO,  VAN  NUYS.  SANTA  CRUZ,  VANOENBERG  AFB,  CALIFORNIA 
CAPE  CANAVERAL,  FLORIDA  •  ALAMOGORDO,  NEW  MEXICO 


WINDER 


TOROIDAL 


Um  oi  sinqU-cIcctrod*  Iron.  Othor  load 
oi  Ironaiormor  io  clippod  to  raotal  ibrturo 
pluqqod  Into  connoctor 

the  operator  knew  the  work  would 
be  x-rayed.  The  results  showed 
that  the  operator  made  an  obvious 
attempt  to  improve  performance 
knowing  in-spections  would  be  made. 

As  a  result  of  the  te.st,  the  firm 
installed  resistance  soldering  irons 
in  50  stations  solderin^T  Cannon  and 
Winchester  plug's. 

For  the  first  2  days,  productiv¬ 
ity  was  poor — less  than  half  nor¬ 
mal.  Quality,  however,  was  as  good 
or  better  than  for  experienced  con¬ 
duction  iron  operators.  In  2  to  3 
weeks  production  rates  were  nor¬ 
mal  and  after  3  weeks,  all  operators 
equalled  or  bettered  conduction 
iron  operators  and  quality  had 
further  improved.  It  was  also  re¬ 
ported  that  operators  received 
fewer  burns  and  that  this  aided  em¬ 
ployee  morale. 

Tool  Typos 

Three  types  of  resistance  tools 
were  used  in  the  tests,  depending 
on  the  size  of  the  connection 
(which  determines  heat  level)  and 
accessibility  of  the  pin  to  the  elec¬ 
trodes.  Where  the  work  was  very 
small,  a  single  metal  electrode  was 
used  and  all  pins  were  grounded 
through  a  modified  receptacle. 
Small  Cannon  plugs  were  soldered 


NEW 

electronically 
controlled'  em 


«  TW  300 

jaitef  production  at  lo  wer  cost 
speeds  up  to  2000  turns  per  minute 
4-digit,  2-  or  7 -posit ion  predetermined 

L ;  turns  counting 

F;?  -yf. 


The  entirely  NEW  electronic 
S]^em  of  the  TW  300  pro¬ 
vides  unmatched  features  in  a 
toroidal  winder  .  .  .  prox¬ 
imity  pick-up  for  use  with  any 
size  wire  without  physical  con¬ 
tact  ,  .  .  100^  accurate  turns 
counting  .  .  .  controlled  slow- 
start,  slow-stop  driving  motor 
. . .  automatic  segmental  wind¬ 
ing  with  perfect  repeatability 
.  .  .  progressive  winding  of 
segments  or  continuous  coils 
in  either  direction. 


The  TW  300,  designed  for  easy  servicing  and  maintenance, 
cuts  production  time  and  operator  fatigue  to  the  bone.  Flexi¬ 
bility  in  production  of  new  coil  types  with  superior  electrical 
characteristics  is  unlimited  because  of  the  new  control  system 
with  automatic  winding  features.  This  machine  is  a  significant 
advance  toward  complete  automation  of  toroidal  winding. 


You  get  the  BEST  from  BOE8CH 


BOE8CH  MANUFACTURING 
COMPANY,  INCORPORATED 
DANBURY,  CONNECTICUT 
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iiardwick  Flindle  quality  components  offer  circuit 
desij^ners  and  engineers  exclusive  electrical  and 
mechanical  features.  These  design  “plus”  factors 
provide  complete  de|X‘ndability  where  severe 
o|M'rating  environments  are  encountered  in 
commercial  or  military  service.  Complete  data 
on  H-H  Rheostats  and  Resistors  is  available  on, 
request.  Call  or  write  for  illustrated  resistor 
and  rheostat  catalogs  today! 


TYPE  A  RHEOSTATS  (25  WattsI 

Functions  smoothly  under 
the  most  adverse  condi- 
tions.  Terminals  of  strong, 
corrosion  resistant  alloy, 
Vk  A  are  permanently  weld^ 

to  winding  form.  Wound 
ring  is  made  an  integral 
part  of  the  refractory  base 
'  ^  by  vitreous  enamel  Shafts 

are  insulated.  Three  ter¬ 
minals  permit  use  as  po¬ 
tentiometer  or  rheostat. 


TYPE  AM  RHEOSTATS  (25  Watts) 

Featuring  porcelain-vitre¬ 
ous  enamel  construction, 
rheostats  are  ex- 
Yk  ceptionally  rugged,  com- 

pnSk  w  pact  and  possess  excellent 

-  W  heat  dissipating  character- 

istics.  Resistive  element 
IS  wound  on  a  flat,  pure 
'w  ^  mica  form,  placed  within 

a  refractory  base  and  com¬ 
pletely  embedded  in  vitre¬ 
ous  enamel. 


The  Mark  of  Quality  Since  1924 


TYPE  AMS  RHEOSTATS  (25  WoHs) 
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This  type  Hardwick  Hindle 
Rheostat  includes  all  the 
electrical  and  mechanical 
advantages  featured  in  the 
Type  AM  with  lug  termin¬ 
als  However,  Type  AMS 
Rheostats  incorporate 
screw  type  terminals. 


TYPE  H  RHEOSTATS  (50  to  1000  W.) 


High  temperature  enamel 
affords  maximum  safety 
under  overloading.  H-H 
bus  bar  construction  pro¬ 
vides  ample  resistance, 
ample  safety  under  maxi¬ 
mum  current  require¬ 
ments  (instant  pressure 
contact  arm  provides  trou¬ 
ble-free  operation. 


btandard  stock  items  available  lor 
immediate  delivery  from  authorized 
local  electronic  parts  distributors. 


40  HERmON  ST..  NEWARK  5,*' N.rfU.S  A 


and 


H-H  Long-Life  Resistors 


Blue  Ribbon  Resistors 


Rugged  blue  ribbon  resis¬ 
tors  provide  higher  watt¬ 
age  ratings  per  unit,  save 
space  and  weight.  (k)n- 
struction  features  high 
temperature,  vitreous 
enamel,  crazeless  coating 
for  maximum  moisture  re¬ 
sistance.  Aluminum  thru- 
bar  distributes  heat  uni¬ 
formly.  Corrosion  resistant 
and  vibration-proof. 


Gray  Line  Resistors 

These  dependable  resis¬ 
tors  feature  high  tempera¬ 
ture  gray  enamel  coating 
and  stronger  core  for 
extra  dependability  under 
the  most  extreme  operat¬ 
ing  conditions.  All  wire 
connections  on  H-H  Long 
Life  Resistors  feature  all 
welded  construction.  The 
fixed,  ferrule  and  adjust¬ 
able  types  meet  MIL-R-26 
specifications. 


1 


For  lump  capacitance  at  high  volt* 
age  and/or  high  current,  Lapp 
Gas-Filled  Condensers  offer  the 
advantages  of  extreme  compact¬ 
ness  —  low  loss  . . .  high  safety 
factor  . . .  elimination  of  puncture 
hazard  . . .  construction  with  gas¬ 
kets  which  can  be  externally 
tightened  under  full  operating 
pressure  .  .  .  assurance  of  long  trouble-free  service. 
Variable  and  fixed  units  are  available  with  capaci¬ 
tances  to  30,000mmf;  current  ratings  to  400  amps  at 
1  me;  operating  voltages  to  80  Kv  peak.  Write  for  Bul¬ 
letin  302  with  complete  description  and  characteristics 
data.  Lapp  Insulator  Co.,  Inc.,  Radio  Specialties  Divi¬ 
sion,  147  Sumner  St.,  Le  Roy,  N.  Y. 


X-rays  of  (lop  to  bottom)  pins  soldorod 
by  conduction  Iron  oitd  rosislanco  iron 

with  2  metal  electrodes  in  a  single, 
pencil-type  handle.  Larger  plugs 
were  soldered  with  a  single  carbon 
electrode  and  the  modified  ground¬ 
ing  receptacle.  Conduction  solder¬ 
ing  irons  were  single-outlet  types 
with  ii-inch  tips. 


Coating  Heater  Wire 
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Concentricity  of  insulation  coat¬ 
ings  on  tungsten  tube  heater  wires 
is  improved  by  method  developed 
by  General  Electric  Receiving  Tube 
Uept.,  Owensboro,  Ky.  Wire  is 
'  passed  through  a  slotted  hole  in  the 
;  lip  of  a  small  cup  and  positioned 
so  that  it  does  not  touch  the  cup. 
Coating  material  is  pumped  into 
the  cup  at  constant  level  and  con¬ 
sistency.  The  coated  wire  passes 
directly  into  an  oven.  Coating  thick¬ 
ness  is  increased  by  repeating 
passes  through  the  slurry  and  oven. 


/ 


r 


E**<r«HM«iital  Ttstt  I  CtaVacttrt 
I  SpMiflcatian 


Vlbritlons 


RaiABiLin 

INSIDE 

THE 

BLACK  BOX* 
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The  Pot  Thor’s  thunder 
couldn’t  shake! 

Only  Fairchild’s  “Pot”  Could  Meet  the  Specs  for  a  Big  15G  Jolt 
. . .  Then  Took  126’s  More  as  a  Safety  Factor 


When  the  prime  contractor  on  the  first  sign  also  offers  tight  linearity  tolerance, 


guidance  system  for  the  Air  Force  Thor  high  temperature  performance,  low  noise 
missile  required  a  potentiometer  that  levels  and  is  available  in  resistance  ranges 
could  take  punishment  Fairchild  was  between  IK  ohms  and  2  megohms,  and  in 
called  in.  Fairchild’s  sales  engineer  work-  diameters  of  A”,  1*  and  1-13/16*. 

ing  with  one  of  Fairchild’s  Customer  Engi-  •  l  u  .  .  i-  j 

.  _  j  .  t  The  Fairchild  potentiometer  lin<i  is  com- 

neering  Croups  and  the  contractor  s  ,  ,  ,  , 

„  .  .  _  .  •  1  j  ..  plete.  It  IS  the  result  of  careful  research 

Standards  Engineers,  developed  the  rug- 

j  j.  .  .  •  and  design,  of  ngid  incoming  matenals 

ged  1  diameter  precision  10-tum  potenti-  .  ..  r  l  li  j  e  i  • 

®  .  _r ,  inspection,  of  sub-assembly  and  final  m- 

ometer  on  your  right.  i  _r  »  ..*•  j 

r  .  ,  •_  spection  plus  performance  testmg  and 

This  pot  features  a  unique  meciian-  ... _ T  r 

.  ..  .J,  environmental  testing  to  destruction  of 

leal  wiper  lab  drive  perfected  by  Fairchild  ,  , 

•  .  ,  r  t  .1.  L  1.  1  1  r  random  samples, 

which  IS  separate  from  the  heucal  coii  of 

resistance  wire.  'This  minimizes  winding  Write  or  call  for  the  new  condensed 
wear  and  electrical  backlash  thereby  ex-  catalog  —  Fairchild  Controls  Corporation, 
tending  life  and  accuracy.  Fairchild’s  de-  Components  Division,  Dept.  12E. 

*Fairchild's  Built-in  SAFETY  FACTORS  Bayond  Hw  Spacs  for  Raliubility  in  Farformanca. 


THE  PROBLEM:  A  small,  multi-turn  potentlomatar  was  rs- 
qulrad  for  tiis  "black  box"  in  tlw  Thor  missile  which  had  to 
withstand  severe  environmental  conditions,  and  have  char- 
Kteristics  of  low  noise  with  no  discontinuity  under  vibration, 
shock  and  acceleration. 

TNE  SOLUTION:  A  special  hirt-reliability  desifn  of  the 
Fairchild  standard  type  920,  lO^m  potentiometer,  a  desicn 
demandint  the  closest  tolerances,  selected  materials,  and 
special  assembly  techniques.  The  result  —  a  "pot”  which 
delivered  a  safety  factor  beyond  the  specs  that  helps  to 
assure  reliability. 


In  addition,  the  units  were  vibrated  at  resonant  peaks  be¬ 
tween  2-2000  cps  from  256  to  50G  for  IS  minutes  without 
electrical  or  mechanical  degradation. 


Polentiometeis 
Rate  Gyros 

Pressure  Transducers 
Accelerometers 


-fRiRC-HILD 

CONTROLS  CORPORPTION 
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New 


Products 


Marking  Machine 
high  speed  unit 

Markem  Machine  Co.,  Keene  64, 
N,  H,  Die-cut  pressure  sensitive 
paper,  gummed  paper  and  other 


tored  by  a  tachometer  which  per¬ 
mits  speed  selection  within  :±1 
percent  accuracy.  Circle  301  on 
Reader  Service  Card. 


capacity  in  low  density  polyethy¬ 
lene  is  12  oz-single  feed,  21  oz- 
doublc  feed.  It  can  attain  maxi¬ 
mum  clamping  pressure  of  325 
tons  in  less  than  a  half-second. 
Rated  plasticizing  capacity’  in  gen¬ 
eral  purpose  polystyrene  is  130  lb 
per  hr.  It  has  interchangeable 
injection  plungers  and  feed  bush¬ 
ings  for  cither  20,000  or  30,000 
psi.  Circle  303  on  Reader  Service 
Card. 


Core  Winder 
semiautomatic 


Geo.  Stevens  Meg.  Co.,  Inc., 
Pulaski  Road  at  Peterson,  Chicago 
46,  Ill.,  has  developed  a  new  semi¬ 
automatic  machine  which  winds 
transfonner  cores  in  completely 
variable  lengths  to  a  maxium  of 
10  in.  in  multiples  of  3.  Maximum 
core  o.d.  is  25  in.,  maximum  dis¬ 
tance  for  multiple  winding  40  in. 
and  output  end  of  spindle  22  in. 
keyed  slot.  Emergency  stop  button 
halts  winding  instantly  at  any  point 
of  winding  cycle.  Jogging  switch 
permits  additional  core  diameter 
build-up  after  winding  cycle  has 
ended  and  also  permits  arbor  to  be 
placed  in  desired  position  before 
winding  begins.  Circle  304  on 
Reader  Service  Card. 


Extruding  Machine 
triples  wire  output 

Jennings  Machine  Core.,  3452-A 
Ludlow  St.,  Philadelphia  4,  Pa. 
'Ibe  TE-IA  Teflon  extruding  ma¬ 
chine  handles  wire  in  a  unique  way 
through  triple-pass  vaporizing  and 
sintering  ovens  to  increase  extru¬ 
sion  speed  three-fold  without  add¬ 
ing  to  oven  length.  Optional  oven 
set-ups  also  allow  single-fiass  han¬ 
dling  for  best  quality  and  efficiency. 
Should  the  wire  break,  restringing 
is  a  minor  job  because  saddles  on 
c-ach  sheave  present  the  wire  from 
dropping.  Circle  300  on  Reader 
Service  Card. 


Consolidated  Electrodynamics 
Core.,  300  N.  Sierra  Madre  Villa, 
Pasadena,  Calif.  Type  24-1  lOA 
leak  detector  is  a  special  type  of 
mass  spectiometer  “focused”  on 
mass  4  (helium).  It  locates  and 
gives  a  precise  indication  of  the 
size  of  leaks  in  pressure,  vacuum, 
and  hermetically  scaled  equipment. 
Leak  detection  is  a  quality-control 
method  that  assures  top-notch  per¬ 
formance  in  products,  cutting  cus¬ 
tomer  complaints  and  prolonging 
life  of  many  comjxments.  Circle 
302  on  Reader  Service  Card. 


Centrifuge 
small,  compact 

Genisco,  Inc.,  2233  Federal  Ave., 
Los  Angeles  64,  Calif.,  has  devel¬ 
oped  an  inexpensive  centrifuge  for 
production-line  acceleration  testing 
and  evaluating  of  missile  and  air¬ 
craft  components.  G-range  of  the 
machine  is  from  1  to  800  g’s  with 
an  aggregate  payload  capacity  of 
1,000  g-p>ounds.  Rotational  rates 
are  infinitely  variable  and  are  moni- 


Molding  Machine 
for  plastics 

National  Automatic  Tool  Co., 
Inc.,  Richmond,  Ind.  The  Natco 
300  plastics  injection  molding  ma¬ 
chine  is  designed  to  mold  all  com¬ 
monly  used  thermoplastic  materials. 
It  will  single-plunger  feed  22  oz  of 
general  puipose  polystyrene.  Its 


Leak  Detector 
highly  sensitive 
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HOW  TO  SIMPLIFY  CIRCUIT  DESIGN 
WITH  BURNELL  CRYSTAL  FILTERS 

Through  advanced  crystal  filter  production  techniques  and 
circuitry  by  Burnell  &  Co.,it  is  now  possible  to  overcome  numerous 
design  problems  formerly  believed  insoluble  with  even  the  best 
individual  toroidal  components. 

FREQUENCY  RANGE  EXTENDED 

Depending  on  band  width  and  frequency,  filters  may  be  composed 
entirely  of  crystals  or  in  complex  networks,  combine  quartz  crystal 
elements  with  stabilized  toroidal  coils  to  produce  the  desired  band 
width  and  shape  factor.  Frequency  has  been  extended  from 
low  range  up  to  20  megacycles. 

TRANSISTOR  TO  PENTODE  OPERATION 

Economy  is  achieved  with  standardized  complex  designs  of  lattice 
networks  and  their  three  terminal  network  derivatives.  Packaging 
encompasses  a  wide  range  in  standard,  miniature  and  sub-miniature 
sizes  with  considerable  latitude  in  permissive  impedance  range 
from  transistor  usage  to  pentode  operation. 

STANDARD  DESIGN  OR  CUSTOM  ENGINEERED 

Whether  you  need  crystal  filters  of  standard  design  or  custom  units 
engineered  to  specifications  of  center  frequency,  band  width, 
selectivity  and  impedance  level,  the  facilities  of  Burnell  &  Co.  are  at 
your  disposal.  Write  for  new  Burnell  Crystal  Filter  Bulletin  XT-455. 


(3>i,  (^^c. 

PKWEERS  IN  TOROICS,  FILTERS  AND  RELATED  NETWORKS 


TYPICAL  RESPONSE  CURVES  INDICATING 
THE  VARIOUS  SHAPE  FACTORS  AVAILABLE 
IN  STANDARDIZED  BURNELL  CRYSTAL  FILTERS 

akhtaary  units 


EASTERN  DIVISION 
10  PEIHAAA  PARKWAY 
PCIHAM,  N.Y. 

PELHAM  l-SOOO 
TWX  PCIHAM  3A33 

PACIFIC  DIVISION 

720  MISSION  STREET 

SOUTH  PASADENA,  CALIFORNIA 

RYAN  1-2141 

TWX  PASACAL  7571 


WIDE  BAND  crystal  FILTER 


arritrary  units 
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NARROVY  BAND  crystal  FILTER 
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self-lhealing 

metallized 

minialture 


mylar 

capa 


citors 


..the  ultimatenin 

precisionll  self-healing 
capacitors . . . 

FCI  presents  a  wide  range  of 
new  metallized  mylar  capacitors 
employing  the  principle  of  self- 
healing.  These  capacitors  offer 
the  ultimate  in  miniaturization 
and  reliability.  They  can  with¬ 
stand  operating  temperatures  up 
to  125°C  without  derating. 

Standard  units  are  available 
up  to  600  VDC  in  any  capacity 
desired  and  have  insulation  re¬ 
sistance  of  25,000  megohms  per 
microfarad. 


The  new  FCI  Self  Healing 
Metallized  Mylar  Capacitors  are 
furnished  in  bathtub  cases, 
CP70  cases,  or  metal  shell  cases. 
A  typical  size  is  a  4MFD/400 
VDC  capacitor  in  a  hermetically 
sealed  metal  shell 


FILM  CAPACITORS,  INC. 


a404  PAKK  AVENUE  •  NEW  YOtK  M,  M.Y. 


A  full  line  of  industry  standard  metallized 
paper  capacitors  are  also  available. 


CIRCLE  M  READERS  SERVICE  CARD 


t\pcs  of  labels  in  roll  form  that  are 
partially  preprinted  may  be  over¬ 
printed  with  extremely  accurate 
registration,  or  marked  completely 
from  blank  stock,  with  a  Markem 
model  126AF  machine.  ITie  stock 
is  fed  from  a  roll,  printed  or  im¬ 
printed  and  then  either  re-rolled, 
perforated  and  re-rolled,  or  cut  and 
stacked.  Operating  spex-ds  from  70 
to  100  labels  pier  minute  may  be 
attained  depending  on  label  mate¬ 
rial  size.  Circle  305  on  Reader 
Service  Card. 


Ultrasonic  Cleaner 
industrial  size 

The  Narda  Ultrasonics  Corp., 
625  Main  St.,  Westburv,  L.  I., 
N.  Y.  'Ifie  1500  series  ultrasonic 
cleaning  equipment  comprise  the 
200  w  output  SonBlaster  ultrasonic 
generator  and  its  companion  5-gal¬ 
lon  transduccrized  tank  which 
measures  H  in.  bv  10  in.  bv  9i  in. 
deep.  More  than  55  soils  common 
to  metal,  glass,  plastic,  ceramic, 
stone,  rubber,  leather,  textile  and 
paper  produets,  parts  and  assem¬ 
blies  can  be  removed  in  seconds 
by  the  .series  1500.  Prices  for  the 
complete  systems  begin  at  S645. 
Circle  506  on  Reader  Scrsice  Card. 


Processing  Tank 
ultrasonic  type 

The  General  Ultrasonics  Co., 
67  Mulberrs'  St.,  Hartford  5,  Conn., 
has  introduced  a  new  ultrasonic 
processing  tank  with  a  capacity  of 
5  gallons.  Tlic  stainless  steel  treat¬ 
ment  chamber  is  H  in.  long  by 


9  in.  wide  by  10  in.  deep  and  is 
heliarc  welded  to  aircraft  specifi¬ 
cations.  It  is  fitted  with  two 
welded  stainless  steel  drain  con¬ 
nections  for  recirculation  of  proc¬ 
ess  liquids.  It  is  fully  pjowered  by 
the  GU-420  generator  with  an 
output  of  400  w  continuous  at  20 
kc.  Power  connections  to  the  tank 
are  by  a  heavy  duty  waterproof 
connector.  Circle  307  on  Reader 
Service  Card. 


Resin  Dispenser 
time-saving  device 

Delsen  Corp.,  719  W.  Broadway, 
Glendale  4,  Calif.,  has  available  a 
positive  displacement,  resin  dis- 
picnscr  for  use  with  liquid  resin  and 
hardener  systems.  Accurately  cali¬ 
brated  to  meter  both  liquid  hard¬ 
eners  and  resin  in  exact  propor¬ 
tions,  it  has  been  sersing  a  useful 
purpose  in  plastic  fabricating 
plants,  eliminating  the  necessity 
for  time-eonsuming  weighing  op¬ 
erations.  'Phe  resin  material  is  ac¬ 
curately  metered  through  drip-prcKif 
\al\es.  Both  hand  driven  and  mo¬ 
tor  driven  models  are  available. 
Circle  308  on  Reader  Scrsice  Card. 


Diode  Tester 
automatic  unit 

Atlantis  Engineering  Corp., 
1807  Stratford  Drive,  Garland, 
Texas.  Tlic  'r-501  automatic  diode 
tester  is  designed  for  production 
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rig:  lit 

for  you  •  •  • 


To  secure  optimum  performance  and 
reliability  in  your  duplexer  system 
you  now  have  a  choice  of  five  basic 
techniques. 

Microwave  Associates  is  in  a  position 
to  give  you  completely  unbiased  recom¬ 
mendations  because  we  design  and 
manufacture  all  types  of  gas  tube  and 
ferrite  devices  for  duplexer  applications. 

If  you  have  a  current  problem  in  this 
field  our  application  engineering  ser> 
vice  is  at  your  disposal. 


•  •  • 

dlo  you  need 
OUR  NSW 
FBRRZTB 
DUPZaEXBR? 


norite  or  call . , . 


BAlANCtO  DUPLEXER;  4  ATR’t,  DIODE  PROTECTOR,  SHUTTER 

dual  tr  shutter 


BALANCED  DUPLEXER:  DUAL  TR,  SHUTTER 


DUAL 

PHE-TR 


OKXX 

PROTECTOR 


BALANCED  DUPLEXER:  DUAL  PRE-TR,  DIODE  PROTECTOR,  SHUTTER 
RECEIVER 


BRANCHED  DUPLEXER:  ATR,  TR,  SHUTTER 
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VERRITE 

SLABS 


FERRITE  DUPLEXER:  DIODE  PROTECTOR.  SHUTTER 


V 


MICPIOW-A.VE  -A.SSOCI-A.TES,  INO. 

BURLINGTON,  MASSACHUSETTS  TELEPHONE  BROWNING  2-3000 
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and  rinser 


sonic  cleaning  equipment  for  the 
precision  cleaning  of  parts  and  as¬ 
semblies.  Unit  illustrated  has  two 
10  in.  by  H  in.  by  10  in.  deep 
stainless  steel  tanks  for  ultrasonic 
cleaning  and  ultrasonic  rinsing. 
The  solution  in  each  tank  is  con¬ 
tinuously  circulated  and  filtered  to 
remove  all  jjarticles  of  2-5  micron 
size  or  larger.  Each  tank  is  acti¬ 
vated  by  multi-element  magneto- 
strictive  transducers  operating  at 
approximately  20  kc.  Circle  310 
on  Reader  Service  Card. 


transfer  storage  unit  provides  a  con¬ 
tinuous  digital  presentation.  Circle 
311  on  Reader  Service  Card. 


testing,  engineering  analysis,  qual¬ 
ity  control,  or  incoming  inspection 
of  in-line  lead,  pKickaged  diodes 
and  rectifiers.  It  has  a  test  rate  of 
up  to  3,600  diodes  per  hr.  It 
features  automatic  sorting  into  one 
of  eleven  categories  according  to 
peak  inverse  voltage  ratings  and 
forward  \oltage  drop.  A  brochure 
containing  complete  specifications 
is  available.  Circle  309  on  Reader 
Service  Card. 


Ultrasonic  Cleaner 


L-F  Monitor 
precision  unit 


Erie  Resisior  Corp.,  64-4  W.  12th 
St.,  Erie,  Pa.  Ibe  660  series  pre¬ 
cision  low-frequency  monitor  pro¬ 
vides  constant  indication  of  fre¬ 
quencies  between  50  and  1,600 
cps  with  5-place  resolution.  Model 
660-400,  for  example,  is  specifically 
tailored  for  400  cycle  monitoring 
and  pro\ides  an  accuracy  of  0.01 
percent  over  the  range  of  396  to 
404  cps.  The  660  scries  uses  the 
NIXIE  indicator  for  readout.  A 


Capacitor  Grader 
semiautomatic 


Eder  Engineering  Co.,  Inc., 
1 568  S.  First  St.,  Milwaukee  4, 
W'  isc.  Model  2984  is  especially 
designed  to  test,  grade  and  sort  a 
wide  range  of  capacitor  values  m 
a  fast  production  operation.  Basic 
features  include:  hand-loading  into 
a  preset  jig  at  rates  up  to  30  per 
minute;  automatic  processing  and 
delivery  into  an  integrated  chute 


system  with  removable  bins  at  caeh 
side  of  the  maehine;  and  a  com¬ 
plete  bridge  system  with  appro¬ 
priate  grading  channels.  Circle  312 
on  Reader  Service  Card. 


Sequence  Tester 
automatic  unit 

Optimi/kd  Devices,  Inc.,  P.  O. 
Box  38,  Gedney  Station,  White 
Plains,  N.  Y.  liie  Auto-'Pest  pro¬ 
grams  and  performs  any  number 
of  prc-operational  go,  no-go  tests 
and  then  initiates  the  operation 
only  upM)n  successful  completion  of 
the  test  sequence.  Any  no-go  in¬ 
dication  halts  the  test  sequence 
at  the  offending  channel.  A  num¬ 
ber  of  built-in  featnres.  sueh  as 
complete  self-test  before  each  test 


sequence,  make  the  unit  viitwOy 
foolproof,  .\d\antages  lie  not  only 
in  time  saved  but  especially  in  the 
automatic  operation  which  pre¬ 
vents  human  oprerator  errors.  'lire 
tester  is  readily  adapted  to  all  forms 
of  measurement.  Suitable  trans¬ 
ducers  permit  checking  of  physical 
as  well  as  electrical  quantities.  Cir¬ 
cle  313  on  Reader  Service  Card. 


Computer  ME.vsr'REMENis  Corp., 
5528  Vineland  .\vc..  North  flolly- 
woixl,  Calif.,  has  available  a  line 
of  dual  preset  counter-controllers. 
Series  320  instruments  are  de¬ 
signed  for  coil  winding,  motor 
speed  control,  shearing  to  length, 
tMtching.  packaging,  and  stacking 
by  number,  \-ariablc  pulse  interval 
generation,  and  process  program¬ 
ming.  Used  in  conjunction  with  a 
CMC  frequency-pK'riod  meter, 
these  instruments  can  be  used  for 
sery  acairatc  low-frequency  meas¬ 
urements.  Circle  314  on  Reader 
Service  Card. 


Airborne  Instruments  L.\bora- 
TORY,  160  Old  Country  Road, 
Mineola.  N.  Y.  Typre  392-B  fre- 
quenev  stabilitv  tester  pjermits  the 
measurement  of  oscillator  fre¬ 
quency  stability  in  the  approximate 
bands  of  1,120  to  1,700  me  and 
2,600  to  3,200  me.  It  is  designed 
primarily  for  measurement  of  fre¬ 
quency  stabilitv  oxer  the  short-term 
interxals,  (less  than  1  sec)  likely  to 
be  of  interest  in  radar.  Thus  it  is 
p)articularlv  useful  to  measure  the 
stabilitv  of  stable  local  oscillators 
(stalos)  as  used  in  moving  target 
indicators  (M  PI  radars).  'Phe  sensi¬ 
tivity  normally  allows  mcasure- 


Stability  Tester 

Counter-Controller  for  stalos 

dual  preset 


Westinghouse  high-voltage  cartridge 
rectifiers  from  4—400  cells, 
now  available  in  wide  variety  of 
tube  materials  and  terminals 


For  virtually  every  high  voltage  rectifier  application  . . .  there’s  an  inexpjensive 
Westinghouse  selenium  rectifier  cartridge  to  meet  your  needs.  Available  in  phenolic, 
glass  epx)xy  and  glass  . . .  cartridge  ends  of  brass,  studs  and  axial  leads  . . .  from 
100  to  100,000  volts  ...  1  to  100  milliampjs. 

Made  by  supierior  vacuum  evaporation  deposit  process,  Westinghouse  cartridge  rectifiers 
offer  the  lowest  leakages  in  the  industry.  In  addition,  depondable  Westinghouse  selenium 
rectifiers  shrug  off  momentary  short  circuits  and  overloads  . . .  combine  greater 
reliability  with  longer  oporating  life. 

Look  to  Westinghouse  for  all  your  rectifier  needs.  All  standard  models  available  for 
immediate  shipment .  .  .  custom-made  typos  designed,  manufactured  and  shippod  to  you 
within  7  days.  Contact  your  nearby  Westinghouse  representative  for  details,  or  write 
Westinghouse  Electric  Corporation,  P.O.  Box  868,  3  Gateway  Center,  Pittsburgh  30,  Pa. 

J-22131 

POWER  UPstarts  with  CONTROL 


I  you  CAN  Bc  SURE... IF rrk 


Westinghouse 
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GENERAL 


ment  of  short-term  frequency  stabil¬ 
ity  to  at  least  1  part  in  10*.  The 
unit  can  also  be  used  for  measuring 
long-term  frequency  drift,  but  in 
this  application  its  accuracy  is  re¬ 
duced  to  1  part  in  10“.  Circle  315 
on  Reader  Service  Card. 


From  General  Electric 


PLAIN  TALK  ON 
TANTALYTIC*  CAPACITOR 
AVAILABILITY 


It’s  time  for  plain  talk  on  the  facts  of  tantalum  electrolytic 
capacitor  availability.  There  is  no  “availability”  problem 
as  far  as  General  Electric  is  concerned. 

Here’s  why; 

•  No  metal  shortage — Stocks  of  capacitor-grade  tan¬ 
talum  have  doubled  within  the  past  year. 

•  No  production  capability  shortage — General  Electric’s 
production  facilities  have  tripled  in  the  past  year. 

•  No  delivery  bottlenecks — General  Electric’s  improved 
manufacturing  processes  and  techniques  have  virtually 
eliminated  production  rescheduling. 

•  Few  military  directive  priorities — Since  the  supply  of 
Tantalytic  capacitors  has  met  demand,  the  military 
requirements  can  be  met  without  directive  priorities. 

This  is  why  we  say — now  and  in  the  future.  General  Elec¬ 
tric  will  continue  to  provide  Tantalytic  capacitors  in  the 
types  and  ratings  you  want — when  you  want  them. 

For  specific  information  on  Tantalytic  capacitor  ratings, 
prices,  deliveries,  contact  your  nearest  General  Electric 
Apparatus  Sales  Office  or  write  to  General  Electric  Co., 
Se(^on  449-4,  Schenectady  5,  N.  Y. 


Electrolytics 

transistor-type 

Sprague  F.i.ectric  Co.,  35  M.ir- 
shall  St.,  North  .\dams.  Mass. 
Known  as  type  31 D  Ccra-lvtic  ca¬ 
pacitors.  the  new  tiny  tubular  clcc- 
trolytics  are  of  a  special  low  leakage 
current  construction  to  meet  the  re¬ 
quirements  of  transistor  circuitry. 
High-purity  aluminum  foil  capaci¬ 
tor  sections  arc  housed  in  a  dense 
steatite  tulK-  with  plastic  resin  end 
fill  for  protection  against  mechani¬ 
cal  damage  and  atmospheric  hu¬ 
midity.  This  construction  is  said  to 
result  in  capacitors  with  excellent 
performance  for  the  intended  appli¬ 
cations.  at  quite  reasonable  cost. 
Circle  316  on  Reader  Service  Card. 


SOLID  TANTALYTIC  CAPACITORS 
—Ter  IroiitittoriiMl  circuit  oppli- 
catient— rolud  up  !•  M  v^ta, 
pulur  units  only— situs  down  to 
0.12S  inckus  by  0.2S4  inchos. 


KSR**  TANTA¬ 
LYTIC  CAPACI¬ 
TORS— for  mis- 
silos,  radar,  air- 
bornooloctronic 
opuipmont  appli¬ 
cations— ratinat 
up  to  3S00  mfd— 
tbroo  COSO  situs 
1.37S,  2,  2.5  ineb- 


Potting  Compound 
high-heat 

Cari.  II.  Biggs  Co.,  2255  Barry 
Avc.,  Los  Angeles  63,  Calif.,  an¬ 
nounces  I  lelix  potting ,  compound 
P-460,  a  100  percent  epoxy  resin 
compound  offering  extreme  hard¬ 
ness  and  a  wide  tcmpicraturc  range 
from  —80  F  to  4-450  F.  It  is 
poured  cold,  cures  in  about  two 
hours  at  room  temperature,  and 
offers  less  than  1  picreent  cure 
shrinkage.  P-460  has  good  dielec- 


VUC  TANTALYTIC 
CAPACITORS-for 
aircraft  oloctranic 
systodis  —  ratings 


tSC  TANTALYTIC  CAPACITORS 
—for  applications  roquiring  bigb 
quality  but  wboro  tswporaturos 

oro  loss  sovoro. 


136 


CIRCLE  *1  READERS  SERVICE  CARD 


October  24,  1958  —  ELECTRONICS  engineering  issue 


FLORIDA 


aer^Q-Jcom 


Aerocom's  Dual  Automatic  Radio  Beacon 


Reliability  is  built  into  every  part  of  this 
dual  1000-watt  aerophare  unit.  Ruggedly 
constructed  and  conservatively  rated,  it 
provides  trouble-free  unattended  service, 
and  at  truly  low  operating  and  nnainte- 
nance  cost.  It  operates  in  the  frequency 
range  200-415  kcs,  using  plug-in  crystal 
for  desired  frequency. 

Uses  single  phase  power  supply,  nomi¬ 
nal  220  volts,  SO  or  M  cycles.  Consists  of 
two  1  lew  transmitters  with  keyer  (2 
keyers  if  desired),  automatic  transfer  unit 
and  weatherproof  antenna  tuner.  Each 
transmitter  housed  in  separate  standard 
rack  cabinet,  with  controls  in  rack  cabinet 
between  the  transmitters. 


Nominal  carrier  power  is  1000  watts. 
High  level  plate  modulation  of  final 
amplifier  is  used,  giving  30%-3S%  tone 
nKxlulation.  P-T  switch  interrupts  tone, 
permitting  voice  operation.  Operates  in 
ambient  temperatures  from  -35°C  to  SO^C, 
humidity  up  to  95%. 

Standby  transmitter  is  placed  tn  opera¬ 
tion  when  main  transmitter  suffers  loss 
(or  low  level)  of  carrier  power  or  modula¬ 
tion,  or  continuous  (30  sec.)  tone.  Audible 
indication  in  monitoring  receiver  tells 
when  standby  transmitter  is  in  operation. 

Antenna  may  be  either  vertical  tower 
or  symmetrica]  T  type. 


Also  available  in 
50  WAH 
100  WAH 
400  WATT 
and 

4  KILOWAH 
models 
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trie  strength  and  a  very  low  water 
absorption  faetor,  making  it  ideal 
for  eneapsulating  clcetrieal  eom- 
ponents  vulnerable  to  moisture  ami 
fungus.  Cirek  317  on  Reader  Serv¬ 
ice  Card. 


1875 


Flexible  Waveguides 
light  weight 

.\iRiRON,  Inc.,  1096  W.  P'.lizabcth 
.\ve..  Linden,  N.  J.,  has  aehiesed 
a  2-to-l  weight  reduction  in  flexible 
waveguide  assemblies  through  the 
use  of  aluminum  tubing  and  alum¬ 
inum  flanges  in  combination  with 
a  new  featherweight  jacket.  The 
all-aluminum  instruction  of  Hexa- 
guidcs  allows  special  brazing 
techniques  to  minimize  corrosise 
action.  They  can  also  be  manufac¬ 
tured  in  complex  bend  configura¬ 
tions  without  expensive  tooling. 
Circk  318  on  Reader  Service  Card. 


CK  MOUNTED''  QUARTZ  CRYSTAL 


The  Bulova  ST-73X  nped  never  be  babied.  EflFcctive  new  shock 
mounting  and  traditional  Bulova  manufacturing  precision 
result  in  a  rugged,  extremely  stable,  frequency  determining 
element  for  missiles, ''^'craft  and  other  applications 
involving  extreme  Environmental  problems. 

Where  frequenciegl.jliust  be  maintained  with  ultra-reliable 
stability  under  high  shock  and  temperature  conditions, 
you’ll  find  no  adequate  substitute  for  Bulova  quality. 

THE  ST-73X  FEATURES:  Frequency  Range  from  16  KC 
through  350  KC,  with  lower  frequencies  possible  in  holders  of 
different  configuration ;  Shock  Tests  of  100  G ;  Dynamic  vibration 
tests  met  per  MIL-T-5422,  MIL-E-5272  and  MIL-E-5400  without 
adverse  results;  Storage  Temperatures  over  a  range  of 
— 65*C.  to  +135*C.  can  be  coupled  with  an  operation  temperature 
range  of  — 55*C.  to  +100*0.;  Low  excursions  of  frequency 
(  ±  .015%)  over  this  range. 

Precision  Bulova  Quartz  Crystals  are  now  available  in  quantity 
for  frequencies  from  16  KC  and  lower  to  100  MC  and  above. 


D-C  Chopper 
low-noise 

Mii.i.ivac  Instruments,  P.O.  Box 
997,  Schenectady,  N.  Y.  lype 
IX}M-99K-1  d-c  modulator  is  a 
spdt  chopper  which  has  less  tlian 
Sfiv  d-c  offset  and  drifts  less  than 
2  fiv  over  a  long  period  of  time. 
Normal  contact  dwell  time  is  55 
percent  and  will  be  maintained 
within  better  than  2  percent  during 
the  first  1,000  hours  of  operation. 
Further  dwell  time  changes,  after 


Bulova 


Electronics  Division 
Woodside??,  N.Y. 


Write  Dept.  A-738  For 
Full  Information  and 
Prices  on  Quartz  Crystals 
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ELECTRONICS 

IN 


PEAK  CURRENTS  Ul 
WITH  THIS  SMALL 


NTS  UP  TO  2  AMPS 


85/4) 


This  new  inert  gas  filled  thyratron  by  Mullard  is  ideally  suited  for 
use  in  compact  electronic  control  equipment.  In  addition  to  its  small 
size  and  high  current  capacity,  it  has  the  advantage  of  quick  heating 
time,  high  permissible  grid  resistance,  negative  control  characteristics, 
and  the  ability  to  operate  over  a  wide  ambient  temperature  range. 
The  combination  of  a  Xenon  gas  filling  and  the  modern  Bantal 
construction  contribute  to  long  life  of  the  tube,  and  permit  it  to  be 
mounted  in  any  position. 

Brief  technical  details  of  the  EN32  are  given  here;  for  further 
information  write  to  one  of  the  distributors  listed  below. 


TECHNICAL  DATA 

Maximum  average  cathode  current 

0.3 

(A) 

Maximum  peak  cathode  current 

2.0 

(A) 

Maximum  peak  inverse  anode  voltage 

1300 

(V) 

Maximum  peak  forward  anode  voltage 

660 

(V) 

Cathode  type 

Indirectly  heated 

Heater  voltage 

6.3 

(V) 

Heater  current 

0.95 

(A) 

Minimum  valve  heating  time  prior  to  conduction 

16 

(sec) 

Maximum  seated  height  . 

2}  inches 

Base 

Octal 

Stipflies  svailaMc  freai : 

la  the  U.IJL 

International  Electronics  Corporation 
Dept. E-10,81  Spring  Street,  N.Y.I2. 
New  York.  U.SJ^. 

la  Canada 

Rogers  Electronic  Tubes  & 
Componenu 

Dept.  U,  116  Vanderhoof  Avenue. 
Toronto  17,  Ontario,  Canada. 


Mullard 

ELECTRONIC  TUBES  used  throughout  the  world 


"Mullard”  is  the  Trade  Aiork  of  Mullard  Ltd.,  and  is  registered 
in  most  of  the  principal  countries  of  the  world. 


MULURO  OVERSEAS  LTD.,  MULURO  HOUSE,  TORRIIMTOR  PUCE,  LONDON,  ENOLANO 

MEV7I 
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[  the 
^ARco 

^SCILLOSC 

^TPE  1104 


1,000  hr,  are  negligible.  'Flic  life 
expectancy  is  10,000  to  2 '5,000  hr. 
Circle  319  on  Reader  Service  Card. 


Dynamic  Analysis  of 
Frequency  Response 


Ionization  Gage 
choice  of  filaments 

Veeco  Vacuum  Core.,  86-P 
Denton  Ave.,  New  Hyde  Park, 
L.  1.,  N.  Y.  A  ne^i■  flanged  all-inctal 
Bayard-.Mpert  type  ionization  gage 
with  non-burnout  iridium  filament 
(FG-200),  or  double  tungsten  fila¬ 
ment  {FG-200-T)  is  now  available. 
Tvpe  FG  gage  is  claimed  to  be  an 
ide;il  measuring  instrument  both  in 
the  high  vacuum  region  (1  micron 
and  less)  and  in  the  ultra-high 
vacuum  region  below  10'*  mm  Ilg. 
Circle  320  on  Reader  Service  Card. 


A  combined  sweep  generator  and  c.r,o.  suitable 
for  v.h.f.,  iff  and  vf  response  analysis 


•  Sweep  width  variable  up  to  10  Me  •  Crystal  controlled 
fixed-frequency  marker  pips  •  Calibrated  continuously  variable 
frequency  marker  •  High  output  •  Sensitive  Y  amplifief 

•  Output  level  controlled  by  piston  attenuator 


•RPIICATIONS: 

Alignment  and  responie 
measurement  on  televi¬ 
sion  and  f.m.  v.h.f.  re¬ 
ceivers;  vj.w.r.  of  feeder 
lines;  matching  feeders  to 
antennas;  direct  tests  on 
i.f.  and  r.f.  transformers; 
use  as  a  general  purpose 
oscilloscope. 


AtmOfiED  SPECIFICATION 

Frequency  Range'.  R.F.  50-7J  Me.  75-115  Me,  150- 
216  Me;  I.F.  10-45  Me;  V.F.  5  kc-IO  Me. 

Output  Range :  100  PV-IOO  mV. 

Sweep  Width :  variable  from  500  kc  to  10  Me. 
Calibration :  continuously  variable  marker  oscillator 
provides  pip  corresponding  to  known  frequency, 
3-frequency  crystal  oscillator  generates  pips  at 
intervals  of  5.0,  1.0  and  0.5  Me. 

Time  Base :  12  to  50  cps  for  sweep,  12  cps  to  10  kc 
for  general  purpose. 

TVBES :  5Z40,  I2AT7, 12AU7. 12AX7, 6C4, 6AK5, 
6AK6. 


Ill  Cedar  Lane 
Englewood 
New  Jersey 


Punched  Mica 
in  many  forms 

F’oro  Radio  &  Mica  Corf.,  536 
63rd  St.,  Bfooklvn  20,  N.  Y. 
Natural  “muscovite”  mica,  a  ma¬ 
terial  with  unusual  dielectric  and 
thermal  properties,  can  now  lx;  olv 
tained  in  a  wide  variety  of  forms 
and  dimensions.  Paper-thin  shims, 
washers,  as  well  as  complex,  imilti- 
holcd,  evelcted  fabric“ationf  and 


CANADA:  CANADIAN  MARCONI  CO  *  M3S  COTE  DE  LIESSE  ■  MONTREAL P 

ENGLAND :  MARCONI  INSTRUMENTS  UMrTED  '  ST.  ALBANS  ’  HERTFORDSHIRE 
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Adjustable  potentiometer  taps 
quickly  and  easily  located 

with  new  DeJUR 

FIELD  TAPPING  KIT 


Replacement  of  pots  or  changes  in  tap  positions  can  be  handled  on  the 
spot  with  DeJUR’s  new  Field  Tapping  Kit. 

You  place  the  pot  in  the  tap-setting  fixture  and  insert  the  tap  brackets 
at  any  desired  angle.  Tap  brackets  are  supplied  in  many  sizes  and 
shapes  for  complete  flexibility,  and  are  secured  by  a  set  screw  in  the 
patented  Universal  Tap  Mounting  Ring*.  Three  taps  can  be  installed 
as  close  together  as  desired— even  zero  degrees  apart!  Minor  adjust¬ 
ments  can  be  made  easily  after  the  angle  setting  has  been  determined. 

This  simplifies  assembly  and  reduces  stock  requirements  to  a  few 
basic  potentiometer  sizes,  the  Universal  Tap  Mounting  Ring  and  a 
variety  of  tap  brackets. 

For  complete  details  or  a  demonstration,  write  to  Electronic  Sales 
Division,  DeJUR-Amsco  Ckirporation,  45-01  Northern  Boulevard,  Long 
Island  City  1,  N.  Y. 


€itrava 

DillUR 

electronic  components 


•U.S  PAT  #2.«t*.t70 


MANUFACTURERS  OF  PRECISION  POTENTIOMETERS  FOR  OVER  30  YEARS. 
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Note:  for  highly  engineered  applications— strips  of  TUNGSTEN 
and  some  other  metals  can  be  supplied 


combinations  with  other  materials 
are  being  produced  for  the  elec¬ 
tronics,  instrument  and  guided 
missile  fields.  Some  simple  and 
complex  insulating  parts  are  being 
punched  from  mica  in  thicknesses 
as  low  as  0.001  in.  Circle  321  on 
Reader  Service  Card. 


AiurroG  r!a 


A  DIRECT  WRITING,  LOW  FREQUENCY  OSCILLOGRAPH  for: 


CURVE  FOLLOWING 


POINT  PLOTTING- 
FUNCTION  vs  TIMI 


X-Y  RECORDING _ Automotitolly  draws  curvvs  diractly  from  a 

voriaty  of  •loctrical  data. 

JRVE  FOLLOWING _  _ With  odaptor,  r»g*n«rat«s  functions  from  eriginol 

curvos  traced  with  conducting  ink. 

)INT  PLOTTING _  _ plots  points  directly  from  Keyboard;  with  trans¬ 

lator,  plots  from  Card  Punch  or  Tape  Reader. 

I^CTION  vs  TIME _ Automoticolly  plots  dependent  variable  ogoinst 

TIME.  (S  Sweep  Ranges) 

Send  for  detailed  specifications: 

F.  L.  MOSELEY  CO. 

400  N  FAIR  OAKS  AVENUE.  PASADENA.  CALIFORNIA 
CIRCLE  239  READERS  SERVICE  CARO 


RIBBONS -STRIPS 


if  PURE  TUNGSTEN 
i  MOLYBDENUM 


if  THORIATED  TUNGSTEN 
if  SPECIAL  ALLOYS 


and  OTHER  METALS 
IN 

ULTRA  THIN  SIZES 

to 

TOLERANCES  CLOSER  THAN  COMMERCIAL  STANDARDS 

by 


•  Finish:  Roll  Finish— Black  or  Cleaned 

•  Ribbons  may  be  supplied  in  Mg.  weights  if  required 

For  HIGHLY  EHGIHEERED  APPLICATIOHS 

DEVELOPED  AND  MANUFACTURED  BY 


H.CROSS  CO. 


15  BEEKMAN  ST..  N.  T  38.  K  Y  ' 
iiiM-ONF  worth  2-2044 
COrtlandt  7-0470 


Germanium  Diode 
fast  switching 

Tr.vnsitron  Ki.ectronic  Corp., 
Wakefield,  Mass.  Switching  time 
of  0.9  millimicrosecond  has  been 
achiesed  bv  a  new  germanium 
diode,  the  S370G.  It  is  suitable  for 
use  in  extremely  high  speed  transis¬ 
torized  circuitry.  New  manufactur¬ 
ing  techniques  have  resulted  in  a 
stored  charge  (after  a  10  ma  for¬ 
ward  current)  smaller  than  that  of 
a  3  fifif  capacitor  at  6  v.  Intended 
for  critical  atmputer  applications  at 
normal  transistor  bias  Icsels,  these 
diodc-s  can  simplify  circuitry  and  re¬ 
duce  the  number  of  transistors 
needed.  Circle  322  on  Kcadei  Sers- 
ice  Card. 


Silicone  Sponge 
complex  shapes 

The  Siai.wart  Robber  Co.,  376 
Northfield  Road,  Bedford,  Ohio, 
has  perfected  a  technique  for  ex¬ 
truding  and  calendering  complex 
silicone  sponge  shapes.  Company 
can  supply  extruded  silicone  sponge 
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cross-sections  in  long  lengths,  con¬ 
tinuous  lengths,  coils  and  rolls. 
Sheets  of  silicone  sponge  up  to  36 
in.  wide  can  be  produced  by  the 
calendering  method.  Besides  en¬ 
abling  manufacturers  to  save  in 
production  costs,  these  silicone 
s|>onge  parts  pros  ide  high  resistance 
to  aging,  sunlight,  and  ozone,  plus 
excell^t  dielectric  qualities  at  ex¬ 
tremely  high  temperatures.  Circle 
323  on  Reader  Service  Card. 


Crystal  Filters 
in  5  bandwidths 

Bulova  W’atch  Co.,  -12-06  62nd 
St.,  Woodside  77,  N.  Y.  Five  band- 
widths  are  available  in  the  new  A 
series  10.7  me  crystal  filters.  'Fhese 
bandwidths  at  the  3  db  points  are 
1 5  kc,  20  kc.  30  kc.  40  kc  and  50 
kc  wide,  with  the  shape  factor  to 
the  60  db  points  better  than  2:1. 
The  miniature  size,  hermetically 
sealed  filters  find  applications  as  i-f 
filters,  carrier  pickoffs.  in  telemeter¬ 
ing,  personal  message  signalling 
seiA'ice  and  radar.  Circle  324  on 
Reader  Service  Card. 


Logic  Blocks 
save  space,  costs 

Epsco,  Inc.,  588  Commonwealth 
Ave.  Boston  1 5,  Mass.,  has  avail¬ 
able  a  complete  line  of  transistor 
digital  circuits  in  two  package 
styles  and  three  temperature  ranges. 
Package  style  A  (illustrated)  is  for 
mounting  in  9  and  1 4  pin  miniature 
tube  sockets.  Package  style  B  is  for 
1 5  pin  in-line  mounting,  lire  three 


microwave 
absorbers  by 


McMillan  Industrial  Corporation  makes  various  materials  for  the  absorption  of  microwave  energy,  for 
indoor  or  outdoor  use  and  for  ground  or  airborne  applications.  Listed  below  are  the  thre  most  popular 
absorbers,  their  typical  applications,  speafications  and  characteristics. 


TYRK  “T” 

THIN -FLEXIBLE 


Especially  adaptable  for  airborne  applications,  the  type  “T" 
is  an  extremely  versatile  absorber  where  space  and  weight 
limitations  are  essential.  Easily  formed,  it  is  impervious  to 
effects  of  moisture,  hydraulic  fluids,  gasoline  etc.,  when 
edge  sealed. 

SPBCIPICATIONS 


Frequencies: 

Bandwidth : 

Power  Reflection  Coefficient: 
Perpendicular  Polarization 
Parallel  Polarization 
Perpendicular  &  Parallel  Polarization 
Power  Dissipation: 

Temperature  Range: 

Thickness  &  Weight 


2500  to  35,000  MC. 

±3% 


Standard  Sheet  Size: 


1% 
2% 
2% 

2  watts  sq. in. 
-62°F  to  172^ 
at  9375  MC.,  thick,  4.7  oz.,  sq. ft 
at  5400  MC..  34 '  t  hick,  5.7  oz.  sq.  f L 
18'x36' 


TYRB  "Bl.**  «  “BM” 

PERMANENT  -  LIGHTWEIGHT 


Two  stable  absorbers  whose  high  performance  and  longlife 
is  not  affected  by  moisture,  humidity  and  dust.  Type  “BL” 
is  fine  for  walls,  eatings  and  test  panels.  Type  “BH"  is 
excellent  for  test  room  floors  and  outdoor  installations, 
as  its  high  absorption  characteristics  are  unchanged  when 
it  is  walked  on. 

SPBCIPICATIONS 


Frequency  range: 

Powa  reflection  coeffiaent: 
(perpendicular  and/  or  parallel 
polarization) 

Power  dissipation: 

Temperature  range: 

Standard  block  size: 

Weight: 


1000  to  35,000  MC. 
0.4%  at  24,000  MC. 

1.0%  at  9,400  MC. 
2.0%  at  5,400  MC. 
2  watts  sq. in. 
(type  "BL")  -62°F  to  155°F 
(type  “BH")  -62“F  to  175°F 
2'  or  4'  thick,  4'  long,  1'  wide 
(type  “BL”)  .5  lbs.,  sq.  IL 
(type  "BH")  .7  lbs.,  sq.  ft. 


TYPB  **BI.-4a" 

BROAOBANDED  -  PERMANENT 


Recommended  for  use  in  the  low  frequency  range  where 
pamanent  attenuation  charactaistics  are  required,  fa  both 
indoa  and  outdoa  applications. 


SPBCIWICATIONS 


Frequency  range:' 

Powa  reflection  coeffiaent : 
(papendicular  and  a  parallel 
polwization) 

Powa  Dissipation: 

Size; 

Waght: 

Tempaatae  range: 


40  to  35,000  MC. 

2H% 


2  watts  ,/sq.  in. 
Base  —  r  X  2' 
Height -48' 
5  lbs. /sq.  ft 
-G2°F  to  155T 


Also  available  — Type  “H" 
Hair  Mat  Absabas  i  n  thick¬ 
nesses  from  1'  to  8*  fa  fre¬ 
quencies  from  500  to  35,000  MC 


MCIWII.I.AN  LABORATORY,  INCORPORATKD 

Brownvill*  Avwnu*  •  Ipswich,  Msssachusstts 
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OFFNER 

All  Transistor 


accuraq/  under  weak  signal  condi¬ 
tions  by  lowering  the  receiver 
threshold  and  creating  an  overall 
improvement  in  signal-to-noise 
ratio.  Circle  327  on  Reader  Serv¬ 
ice  Card. 


a\’ailable  temperature  ranges  are: 

—  10  to  -1-60  C,  —10  to  -f71  C, 

—  55  to  -f-71  C.  The  circuits  are 
conservatively  designed  for  100  kc 
op>cration,  but  permit  operation  to 
200  kc,  and  in  some  cases,  up  to 
400  kc.  Cost  of  the  circuits  ranges 
from  approximately  $25  to  $45  for 
quantities  less  than  10  and  from 
approximately  $1 5  to  $30  for  larger 
quantities.  Circle  325  on  Reader 
Service  Card. 


D-C  Voltmeter 
all-transistor 


CONSOMDATED  ELECTRODYNAMICS 

Core.,  300  N.  Sierra  Madrc  Villa. 
Pasadena,  Calif.  Model  30A  d-c 
electronic  voltmeter  is  designed  to 
measure  low-level  potentials  inher¬ 
ent  in  transistor  and  diode  circuitry. 
Its  eight  ranges  permit  measure¬ 
ments  from  0.05  to  1 50  v  with 
accuracy  of  3  percent  full-scale. 
The  all-transistor  instrument  uses 
printed  wiring  to  get  compact  size 
(6  by  8  by  6  in.)  and  light  weight 
(10  lb.).  Circle  328  on  Reader 
Service  Card. 


Change-Quick  Pots 
linear,  nonlinear 

Ace  Electronics  Associates,  Inc., 
99  Dover  St.,  Somerville  44,  Mass., 
has  developed  its  Change-Quick 
potentiometers  to  simplify  replace¬ 
ment  of  pitentiometer  functions. 
Individual  function  cups  arc  quickly 
substituted  by  removing  the  ex¬ 
ternal  clamp,  fitting  the  new  cup 
into  position,  two  simple  opera¬ 
tions  of  indexing  and  phasing,  and 
replacing  the  clamp.  .\11  cups  of  a 
sesen-gang  assembly  can  be  in¬ 
dexed  and  phased  in  minutes,  with 
shaft  rotation  alignment  error  of 
less  than  0.1  deg.  Pots  arc  available 
in  linear  and  nonlinear,  in  all  AI.^ 
sizes.  Circle  326  on  Reader  Service 
Card. 


DYNOGRAPH 


A  direct-writing  oscillograph  with 
unmatched  features  of  superior¬ 
ity!  Whatever  your  application 
for  direct-writing  recording,  the 
Offner  Type  R  Alt  Transistor 
Dynograph  will  do  your  job 
better  and  more  easily.  Write  on 
your  letterhead  for  literature  and 
complete  specifications. 


TYPE  190  Differential 

DATA  AMPLIFIER 


[ffcjC  Z«r*-drifl  d-c 

•mplificr  wifh 
1/100%  cccu- 
racy,  linaority 
than 

0.05%.  Goto 
stability 
0.01%.  Rippl#  of 
lau  than  0.1  %.  Infinite  rojection  of  common 
d-e  signals.  Rapid  raspons#  to  stop  input. 
Ambient  range  — 07°F  to  170®F.  Ask  for 
Bultetin  572. 

Type  542  Two-Channel 
DYNOGRAPH 


Rapid  response,  high  sensl- 
tivity,  stability,  compact  con- 
strvetion,  economicol  price— 
all  features  that  moke  this 
^  all  transistor,  2  channel  unit 
Ideal  os  o  lest  instrument . . .  practical  for 
use  ot  every  laboratory  bench.  Ask  for 
Bulletin  181. 


Vibrating  Capacitor 
high  stability 

Tracerlab,  Inc.,  1601  Trapelo 
Rd.,  Waltham  54,  Mass.  A  new  vi¬ 
brating  capacitor,  engineered  for  in¬ 
dustrial  use,  is  minimally  affected 
by  temperature  changes  over  a 
broad  thermal  range  and  requires 
no  shock  mounts.  Among  its  dis¬ 
tinctive  features  is  overall  steel 


Telemetry  Receiver 
phase-lock  type 

Nems-Clarke  Co.,  919  jesup- 
Blair  Drive,  Silver  Spring,  Md.  The 
1 400  scries  phase-lock  receivers 
cover  frequency  ranges  of  215  to 
260  me.  Phase-lock  improves  data 


3906  River  Road,  Schiller  Pork,  III. 

(Suburb  of  Chicago) 
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KLEIN 


&  Sons 


Mathias 


CHICAGO  45.  ILLINOIS 


7200  McCORMICK  ROAD 


ACTUAL  SIZE 


Here  is  a  new  line  of  genuine  Klein  Pliers  in  oblique  and  long  nosed 
patterns  specially  designed  for  wiring  modern  electronic  assemblies 
or  doing  any  close  work  in  confined  space. 

These  midgets  are  hardly  longer  than  your  favorite  package  of 
cigarettes  and  their  extremely  small  size  will  simplify  many  small 
close-tolerance  jobs. 

Available  in  oblique  cutting,  long  nose  with  and  without  knurl, 
and  end  cutting  pliers. 


y*«r  aiitrlbwtor. 

No.  257.4  Obliqw*  Cutting  Plior.  Siz*  4  in. 

321 - 4'A  Long  Not*  Plior  AVl  in. 

322- 4V^  (Without  Knuri)  AVi  in. 

224-4Vk  End  Cutting  PliM  416  in. 

Avoilablo  with  coil  lyring 
No.  257-4C  Obliquo  Cutting  Plior 

321- 416C  long  Noso  Ptior 

322- 416C  (Without  Knurl) 

224-416C  End  Cutting  Ptior  M 


Cklcii*.  IIL.0  IL 
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MODEL  13-20 


BOTH  MODELS  available  with  optional  Transistorized  Oscillator: 
Stability  5  parts  in  10*  per  week;  and  5  parts  in  10*  per  month 
thereafter;  at  nominal  additional  cost. 


housing  with  the  capacitor  assembly 
hermetically  scaled  and  filled  with 
inert  gas  to  minimize  drift  in  con¬ 
stant  potential.  'Fhc  magnetic 
driver  unit  is  mounted  outside  the 
seal  and  is  completely  shielded  from 
the  capacitor  assembly.  Circle  329 
on  Reader  Service  Card. 


UHF  Cavity  Filter 
features  low  loss 


Adams-Russeli,  Co.,  Inc.,  292 
Main  St.,  Cambridge  42,  Mass.  A 
new  tunable  uhf  cavity  filter  is  an¬ 
nounced.  The  cast  aluminum  cavity 
is  sih’cr  plated  for  low  loss  and 
pressure-tight  to  pre\cnt  the  en- 


Power  Supply 
chopper  stabilized 


Hyperion,  Inc.,  West  Newton, 
Mass.  For  strain  gage  applications 
model  HY-CAl-10-10  transistor¬ 
ized  power  supply  is  chopper  stab¬ 
ilized.  Input  is  105-125  v;  output. 
1-10  V  d<,  10  amperes.  Regulation 
for  all  possible  combinations  of 
line  variation,  load  variation  and 
voltage  setting  is  less  than  1  mv. 
Ripple  is  less  than  1  mv.  T’empera- 
ture  coefficient  is  less  than  0.0025 
percent  p>er  deg  C  beh^cen  5  C  and 
45  C  ambient  temperature.  Price 
is  $895.  Circle  330  on  Reader  Serv¬ 
ice  Card. 


COUNTERS 


NEW- 

Advanced 

Circuitry 


NEW^ 

Mechanical 

Design. 


NEW  HIGHS  in  STABILITY  and  ACCURACY 
Yet  at  New  LOWS  in  COST  ! 


ELECTRONIC 


I  NORTHEASTERN  ENGINEERING,  INC 

■  MANCHESTER,  N.  H.  •  25  So.  Bedford  St. 

P.  O.  Box  150  •  NAtional  2-6485 


'It 
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trance  of  moisture  and  dust.  Model 
210  covers  the  frequcncv’  range  of 
200-420  me  and  has  a  power  rat¬ 
ing  of  300  w  c-w.  I'his  filter  pro¬ 
vides:  reduced  interference  between 
adjacent  transmitter-receivers  op¬ 
erating  in  same  location;  preselec¬ 
tion  for  receivers  with  reduced  im¬ 
ages  and  other  spurious  responses; 
reduced  harmonie  radiation  from 
transmitters;  and  the  capabiliK  to 
multiplex  several  receivers  or  trans¬ 
mitters  into  a  common  antenna. 
Circle  331  on  Reader  Service  Card. 


Digital  Ohmmeter 
transistorized 

F.i.fxiro  Insirpments,  Inc.,  3340 
Aero  Court,  San  Diego  11,  Calif., 
announces  a  new  five-digit  ohm- 
meter,  the  n()A-500.  Consisting  of 
a  universal  p>owcr  module  and  a 
resistance  switch  module,  it  is  to¬ 
tally  transistorized  and  is  (>art  of  a 
complete  new  line  of  modular  digi¬ 
tal  instruments.  Unit  is  accurate  to 
0.01  percent,  ±onc  digit,  from 
000.01  ohm  to  9.999  megohms. 
Ranging  is  automatic.  Average  read¬ 
out  time  is  only  1.5  sec.  Circle  332 
on  Reader  Service  Card. 


DYNASiRT 

Component  Inserting 

Economical  for  long  or  short  runs, 
all  hoard  sizes 


No.  I  Dynowft  Cowpow»iit 
IwitlliHI  Modtimt  Modal  • 


Jwpoc  Wire 


Dynaaert  uaers  are  finding  mechanized  component 
aaaembly  practical  for  processing  printed  wiring 
boards  in  lots  of  100,  75  —  even  as  few  as  20  a  week! 
There  are  two  reasons  why. 

The  first  is  economy.  Mechanized  assembly  gives 
production  rate  advantages  ranging  as  high  as 
8  to  1  over  hand  aaaembly. 

The  other  reason  users  like  Dynaaert  is  reliability. 
They  can  count  on  uniform  trimming,  inserting  and 
clinching  without  strain  on  component  leads. 

If  you  are  now  processing,  bidding  on  or  planning 
production  that  uses  printed  wiring,  find  how 
Dynaaert  can  be  of  help. 


INOI  MACHINIRT  CORRORATION 

140  FEDERAL  STREET,  BOSTON  7,  MASSACHUSETTS 


No.  3  Pywof  ft 


twfting  Mochim  Modol  I 


Unitod  Shoo  Mochimry  CorporaUoD 

140  Fodorai  SCroot.  BooCon  7,  Ma— chuoatte 

GootlaoMB: 


I  □  Plaaoa  aand  me  your  illuatrated  booklet  Dsmaeart  Production  Equipment  for  Electrtmice.**  | 
I  □  Pleaea  have  repiueantative  call  to  tell  ua  how  we  may  uae  mechanised  aaaembly.  i 


I  Company 


•f 


I 


Keep  equipment  at  peak 
operating  efficiency  with 

this  Low-Cost 


need  for  stand-off  hardware  or 
Icadwires  for  electrical  connections. 
Indicated  uses  include  switching  of 
meter  circuits,  signal  selection,  tone 
selection,  bias  selection,  circuit 
sampling  and  other  applications  in 
commercial  and  militars-  equipment 
using  printed  circuitry.  Circle  533 
on  Reader  Service  Card. 


Trod^mork  U.  $.  Offkt 


•  DIRECT  READING  COUNTER  .  .  .  accurately  records  oper¬ 

ating  time  in  hours  and  tenths  up  to  9,9M.9. 

•  SMALLER,  LIGHTER  .  .  .  than  any  other  commercial  unit 

Weighs  6  ounces.  Overall  leng^  only  2V4'’* 

•  RUGGED  .  .  .  withstands  heavy  shock  and  vibration.  Oper¬ 

ates  over  a  temperature  nmge  from  — 66*C  to  -}-71*C. 
Case  is  dust- tight  and  oil- tight 

•  LOW  POWER  REQUIREMENT  ...  2.5  watts  at  120  vac. 

•  COMPLETELY  DEPENDABLE  .  .  .  utilizes  the  well  known 

Haydon  Timing  Motor. 

•  AVAILABLE  ...  for  60  cyde  operation  at  120  or  240  vac. 
The  low  cost  of  this  new  Series  ED-71  Elapsed  Time  Indi¬ 
cator  iiwnlfo*  it  possible  to  provide  an  economical,  accurate 
record  of  operating  time  for  machine  tools,  con^umcations 
equipment  and  practically  any  other  type  of  industrial  or 
commercid  installation.  Insures  accurate  scheduling  of  main¬ 
tenance,  toot  changes  and  parts  replacement.  Helps  to  keep 
operating  efficiency  at  a  maximum  .  .  .  operating  and  mainte¬ 
nance  costs  at  a  minimum.  Other  Haydon  Elapsed  Time  Indi¬ 
cators  of  similar  size  and  weight  are  available  for  military 
applications. 

WKITi  NOW  FOR  FURTHER  INFORMATION 


Haydon 

AT  TORRINGTON 


HEADQUARTERS  FOR  TIMING 


f  DIVISION  OP 

'  GENERAL  TIME  CORFORATION 

2434  EAST  ELM  STREET 
TORRINGTON,  CONNECTICUT 


Oscillograph 
d-c  to  60  cps 

Mandrki.  Industriai.  Insiru- 
MF.NTs,  5134  Glcumout  Drive, 
Houston  36,  Texas.  M(k1cI  KR-22 
direct-writing  oscillograph  will  re¬ 
cord  signals  from  d-c  to  60  cps. 
Available  with  coil  resistances  from 
215  to  4,000  ohms  and  with  a  reso¬ 
nant  frequency  of  30  cps.  the  pen 
galvanometer  features  a  spring-leaf 
flexure  and  “voice-aiil”  design  for 
extreme  ruggedness  and  freedom 
from  “stiction”.  100  ma  through  a 
2 1  5-ohm  coil  provides  a  full-scale 
deflection  of  40  mm  with  2  percent 
linearity.  \  wide  range  of  chart 
sficeds  is  achieved  by  simple,  inex- 
pensisc  clip-in  motors.  Price  is 
$97.50.  Circle  334  on  Reader  Serv¬ 
ice  Card, 


Tantalum  Capacitors 
sintered  anode 

MinitronicsCorp..  328  Grand  St., 
New  York  2,  N.  Y.,  announces  a 
line  of  sintered  anode  subminia- 
turc  tantalum  cap;icitors.  Thev  op¬ 
erate  over  a  range  of  —80  C  to 
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+  85  C.  TQ  capacitors  arc  ex¬ 
tremely  rugged  and  stable  and  meet 
the  environmental  specifications  of 
MIL-C-5965.  'Fhey  are  available  in 
capacities  of  47  nf  6\  and  6.8  nf 
at  55  V.  Circle  335  on  Reader 
Service  Card. 


Power  Resistors 
wirewound 

Ohmite  Mfc.  Co.,  3699  Howard 
St.,  Skokie,  111.,  has  available  new, 
wirewound  power  resistors  in  3,  5 
and  10  w  sizes.  They  feature  a 
jacket  of  Silicone-ceramic  material 
molded  around  the  resistor  to  pro¬ 
vide  a  uniform,  moisture-proof, 
high  insulation  resistance  covering. 
Circle  336  on  Reader  Service  Card. 


y. 


Latest  in  Coil  Winding  Equipment  Company's  wide 
variety  of  high-speed  coil  winders  for  oil  possible 
needs  is  the  Model  CK,  designed  to  take  maximum 
advantage  of  the  time  and  money  saving  principles 
of  automation.  The  Model  CK  meets  most  applica¬ 
tions,  minimizes  maintenance,  and  cuts  down  consid¬ 
erably  on  the  need  for  special-purpose,  custom-built 
equipment. 


Miscut  Gage 

0.003  in.  accurate 

Ei.DORAno  Ei.ectronics.  2821 
'I’enth  St.,  Berkeley  10,  Calif.,  has 
developed  a  new  control  device  for 
automatically  measuring  the  length 
of  steel  sheets  moving  along  a  con¬ 
veyor  belt  at  up  to  50,000  feet  per 
minute  and  rejecting  short  or  long 
sheets.  It  is  also  well  adapted  to 
nonferrous  metal,  plastic,  paper, 
rubber,  textile  or  other  material 
fabrication  processes  where  accurate 
dimensional  control  is  desired.  Ap¬ 
proximate  cost  of  the  complete 
installation  is  $4,500.  Circle  337 
on  Reader  Service  Card. 


Phase  Generator 
simple  and  rugged 

Theia  Instrument  Corp.,  48 
Pine  St.,  East  Paterson,  N,  |.,  an¬ 
nounces  a  line  of  passively  con¬ 
structed  phase  generators.  'Ehe  de¬ 
vices  are  used  to  measure  phase  shift 


CK 


The  Model  CK  features  Coil  Winding  Equipment 
Company's  recently  developed  turret  transfer.  In  com¬ 
bination  with  o  suitoble  winding  head,  the  ingenious 
turret  transfer  permits  adding  —  only  as  needed  — 
hopper  feed  for  the  coil  forms;  stripping,  cementing, 
taping  and  cutting  attachments.  The  Model  CK  will 
produce  complete  bobbin  or  single-layer  coils  with¬ 
out  operator  attention  when  equipped  with  o  hopper 
or  magazine  for  the  coil  forms  and  appropriate  stan¬ 
dard  attachments,  and  it  will  provide  stations  for 
finishing  as  required. 


We'll  be  pleased  to  send  you  complete  information  Wrile.or  phone 

OYSTER  BAY  N.Y.-  OYster  Bay  6-1285 
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how  to  machine 
.006'  thick 
glass  cams  to 


Everyday  “problem”  cutting  jobs  are  becoming  routine  thanks  to  the 
S.S. White  Industrial  Airbrasive  Unit. 

A  typical  example  of  the  type  of  work  the  Airbrasive  Unit  can  do  is 
the  glass  cam  shown  in  actual  size  above.  This  piece  is  used  on  military 
aircraft  in  a  metering  device.  The  cam,  made  of  glass  .006”  thick,  has 
to  be  cut  to  tolerances  of  .001*.  “With  the  Airbrasive  Unit,  we  met  these 
requirements  with  ease,  without  shattering  or  splitting  the  glass,”  states 
the  manufacturer,  Fish-Schurman,  New  Rochelle,  N.  Y. 

On  this  and  many  other  products  including  potentiometers,  printed 
circuits,  transistors,  vacuum  tubes,  small  steel  needles,  resistors,  etc.,  the 
Airbrasive  Unit  is  ideal.  It  gas-propels  a  fine  stream  of  abrasive  that 
cuts,  abrades,  deburs,  removes  surface  coatings.  Hard,  brittle  materials 
will  not  shatter;  softer  materials— including  human  skin— are  unharmed. 
The  Airbrasive  Unit  may  well  be  the  answer  to  your  problem  cutting 
jobs.  Write  today  for  Bulletin  570SA. 


S.S. WHITE  INDUSTRIAL  DIVISION,  DEPT.  EU,  10  E.  40  ST.,  NEW  YORK  16,  N.  Y 
Western  Office:  1839  West  Pico  Blvd.,  Los  Angeles  6,  Calif. 


with  BO-minute  accuracy,  provide 
reference  voltage  to  demodulator 
and  modulator  circuits.  As  a  shaft 
angle  to  time  phase  transducer  it 
also  finds  application  in  servo  sys¬ 
tems.  Circle  338  on  Reader  Serv¬ 
ice  Card. 


Attenuators 
three  new  models 

Kay  F'lf.ctric  Co.,  Maple  Avc., 
Pine  Brook,  N.  J.,  has  added  three 
new  attenuators  to  its  nine  estab¬ 
lished  models.  ITiey  offer  attenua¬ 
tion  up  to  119  db  controlled  bv 
hvo  dial-type  switches  calibrated  in 
10  db  and  1  db  steps.  Input  and 
output  impedances  arc  BO,  70  and 
90  ohms.  Circle  339  on  Reader 
Service  Card. 


i  Potentiometers 


trimmer  type 

Miniature  Ei.ectronic  Compo¬ 
nents  CoRP.,  Holbrook.  Mass.  De¬ 
signed  for  horizontal-mounting  ap¬ 
plications,  these  trimmer  pots 
which  measure  only  i  in.  square 
and  il  in.  long  are  engineered  and 
tested  for  operation  under  rtiviron- 
mcntal  extremes  of  heat,  cold, 
humidity,  vibration  and  shock  en¬ 
countered  in  airborne  and  missile 
applications.  Available  for  stud¬ 
mounting  (model  MS-4)  and  lead- 
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mounting  (model  MS- 5)  on  printed 
wiring  boards,  both  models  feature 
low  temperature  c(x;fficient  resist¬ 
ance  wire,  precious  metal  wip>er. 
Mylar  and  Teflon  insulation.  Units 
are  rated  at  k  w  and  are  available 
in  staiulard  resistance  values  from 
100  ohms  to  10,000  ohms.  Circle 
340  on  Reader  Service  Card. 


Transistors 
h-f  switching  type 

Motorola  Inc.,  4543  W.  Augusta 
Blvd.,  Chicago  51,  111.,  has  an¬ 
nounced  a  new  line  of  germanium 
h-f  switching  transistors.  To  be 
marketed  under  F.l.A  numbers 
2N425,  2N426,  2N427  and  2N428, 
the  new  prcxluct  line  fe-atures  the 
standard  T()-9  package  and  is  de¬ 
signed  to  meet  or  exceed  the  elec¬ 
trical  and  mechanical  requirements 
of  M1L-T-19500A.  Circle  341  on 
Reader  Service  Card. 


THOMPSON  PRODUCTS  NEEDED  A  HEATER  PAST, , , 

Here’s  how  General  Electric  solved 
customer’s  heating  problem-in  S'A  days! 


went  into  action.  At  11:00  A.M. 
Thursday  —  3  Vi  days  later  —  the 
heating  unit  passed  final  inspection; 
was  on  its  way.  Final  result:  the  air¬ 
craft  program  never  slowed  down. 
THIS  IS  ONE  EXAMPLE  of  how  quickly 
General  Electric  can  solve  straight 
forward  thermal  conditioning  prob¬ 
lems.  When  you  have  a  heating  prob¬ 
lem,  call  in  your  nearest  General 
Electric  sales  engineer. 


Recently,  Thompson  Products,  Inc., 
ran  into  a  problem:  components 
were  not  available  which  would 
function  at  the  extremely  low  tem¬ 
perature  ambients  required  for  a 
control  being  manufactured  for  a 
new  USAF  fighter.  A  holdup  here 
could  halt  the  entire  aircraft  pro¬ 
gram. 

A  General  Electric  sales  engineer 
was  called  in.  To  General  Electric’s 
Specialty  Heating  Products  plant 
at  Coxsackie,  N.  Y.  went  a  call. 
Asked  the  customer:  “How  soon  can 
you  design,  develop  and  deliver  a 
prototype  heater  for  our  airborne 
system  component?”  The  General 
Electric  answer  “78  hours  —  3  Vi 
working  days — after  we  receive  your 
specs.” 

Project  preparations  started  im¬ 
mediately.  When  the  rough  equip¬ 
ment  sketches  arrived,  the  team 


GENERAL  ELECTRIC  COMPANY 
SMtion  C220-I4,  SclMncctody  S.  N.  Y. 
PIms*  Mnd  bullattn  GEA-A285A, 
Specialty  Heating  Equipment 

□  for  immediate  preject 

□  for  reference  only 


Transistor  Protector 
fast  response  time 

Kleci  ronic  Research  .\ssoci- 
ATES,  Inc.,  67  Factory  Place,  Cedar 
Grove,  N.  J.  The  RV30  transistor 
circuit  protector  is  interposed  be¬ 
tween  the  load  circuit  and  power 
supply  and  effectively  disconnects 
the  circuit  in  the  event  of  cither 
over-voltage  or  excessive  current 
condition.  Specifications  include  an 
over-voltage  adjustment  range  of 


PotHion 


Company 


T^vgress  h  Ovr  Most  /mpoHant  T^xxfyct 

GENERAL^  ELECTRI 
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5-50  V  d-c,  ovcr-currcnt  adjustment 
range  of  100  ina-1  ampere.  Pass 
eurrent  is  0-1  ampere.  Voltage  drop 
within  the  unit  is  less  than  0.4  v. 
Response  time  of  the  unit  is  ap¬ 
proximately  25  ftsce.  Circle  342  on 
Reader  Service  Card. 
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MARK  if  rapidly^  dearly,  durably 
e  e  e  Wlfk  fho  MARKEM  METHOD 

24  HIGH  PRODUCTION  MARKEM  MACHINES 

MARK  PARTS  OF  ALL  SIZES  AND  SHAPES  . .  .  TUBING, 

TAPE  AND  LABELS  . . .  BOXES  AND  PACKAGES 

Imprint,  color  band,  or  screen  process  print  your  products  and  packages  at 
production  rates  —  in  the  quantities  you  need  as  you  need  them.  Save  the 
time,  cost,  delays  and  waste  involved  in  hand  stamping  —  or  stocking  large 
label  inventories.  Markem  specialty  inks  answer  adhesion,  clarity,  drying 
speed,  special  “environmental”  requirements.  Locate  machines  anywhere  in 
your  plant,  or  integrate  with  other  operations;  use  one  machine  for  several 
jobs.  Change  imprint  in  seconds  with  quick  change  printing  elements. 

Leading  electrical/electronic  manufacturers  throughout  the 
country  are  using  hundreds  of  Markem  machines  for  faster,  better 
marking.  You  can,  too.  Ask  Markem  for  recommendations; 
enclose  samples  (if  possible)  to  be  marked.  New  catalog  describes 
all  machines  for  electrical/electronic  industries,  shows  t3rpical 
items  marked.  Write  Markem  Machine  Co.,  Keene  5,  N.  H. 


Automatic  VHF  D/F 
low-cost  unit 

Ekco  Elecironics  Ltd.,  South- 
end-on-Sca,  England,  has  an¬ 
nounced  the  CE178  automatic  vhf 
direction  finder.  It  is  designed  to 
show  the  sensed  bearing  of  a  trans¬ 
mission  on  any  one  selected  fre¬ 
quency  in  the  118-132  me  band. 
Intended  for  the  improvement  of 
air  traffic  control,  the  equipment  is 
claimed  to  have  passed  more  than 
50,000  bearings  during  a  6,000-hr 
test  at  England’s  second  busiest 
airport.  Maximum  range  is  about 
100  mi  for  an  airplane  flying  at 
10,000  ft  radiating  5  w.  Probable 
error  is  said  to  be  0.5  deg  with 
maximum  error  under  2  deg.  Circle 
343  on  Reader  Service 


Magnetic  Shield 
for  twt^s 

Magnetic  Shield  Division  Perfec¬ 
tion  Mica  Co.,  1322  N.  Elston 
Ave.,  Chicago  22,  III.,  announces 
the  multiple  function  non-shock 
sensitive  non-rctentive  dual  Netic 
magnetic  shield  for  trascling  wave 
tubes.  It  is  designed  to  provide 
more  uniform  cooling  as  well  as  to 
direct  the  magnetic  field  descloped 


SINTERED  STEEL  BOND 

DIAMOND  WHEELS 


(FOR  WET  GRINDING) 


Cut  fattar,  la$t  longar  du« 
to  potontod  procoM  of 
monufoctur* 


HIGH  FREQUENCY 

INDUCTION 


HEATING 
dNITS 


Meta  I -bonded  quality  products 

Ir  (taiiiard  and  i^iol  (hat  ond  tliaptf  for: 


OTERATIONS 

OfifMiino 

Eloctroirtk  Grinding 

Honing,  lopping 

Slicing,  Dicing 

Drillir<g 

■•Offling 

Conoroting 

Foncil  odging 

Cltomforing,  tovoling 

Grooving 


MATERIALS 
Sintorod  corbidoc 
Sintorod  oxidot 
Forrito 

Gormonium,  Silicon 
Glott,  Quart! 
Morblo,  Gronito 
Coromici,  Forcoloin 
Sopptiiro 
loron  corbido 
Cormot! 


We  specialize  in 
NON-STANDARD  requirements. 


The  Lepel  line  of  induction 
heating  equipment  represents  the 
most  advanced  thought  in  the  field  of 
electronics  as  well  as  the  most  practical  and 
efficient  source  of  heat  yet  developed  for  industrial 
heating. 

If  you  are  interested  in  induction  heating  you  are  invited 
to  send  samples  of  the  work  with  specifications.  Our 
engineers  will  process  and  return  the  completed  job  with  full 
data  and  recommendations  without  aqy  cost  or  obligations. 


TYPICAL  INDUCTION  HEATING  APPLICATIONS 
IN  THE  MANUFACTURE  OF  TRANSISTORS 


SOLDERING  TRANSISTOR 


SINGLE  CRYSTAL  RULIER 


,000 


000 


DllECTgilK 


MULTIPU  ZONE  REFINING 


Sand  ua  your  prints  for  quotation. 

Writa  for  Catalog  OT-353 

Fith-Schurmon  Corp.,  88  Portmon  Rood,  Now  Rochollo,  N.Y, 
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tinnod  glou.  thus  couiing  •  ing  quartt  tub#  containing 
seldor  to  Row  for  pormononi  2  cruciblo  wilfi  molton  gormo* 
0  niuM  in  wiitoblo  otmotphoro. 


FILM 


ASSEM8LIES 

BY  INDUaiON  HEATING 
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Among  tho  many  forms  of  ‘Teflon” 
now  available  to  the  design  engineer. 
Cast  'Teflon"  Films  are  (Hitstandingty 
distinguished  by  their  unique  qualities: 
high  dielectric  strength,  zero  void  con> 
tent,  complete  freedom  from  stresses, 
uniform  physical  dimensions,  chemP^ 
cal  inertness  and  high  heat  resistance. 
Available  in  thicknesses  ranging  from 
0.00025”  to  0.004".  Your  inquiries  are 
invited. 


IHlEnRIH  CORPORRTIOn 

ALLEH  RORLEVARD.  FARMIHODALE.  LI..  AT. 

Tradofflirk  du  Pont  "Tjflon"  TFE  rotin.  '- 


Induction  hooting  opporotui  uiod  in  zono  rofining.  Tho  lix 
coib  ihown  provide  iimultonoout  molten  zones  in  tho  ingot 
os  M  poiiot  through  tho  tube  containing  tho  pretoctivo 
otmosphoro. 


Etccfronic  Tube  Generotort  from  1  bw  to  100  kw. 

Spork  Gap  Convertert  from  2  kw  to  30  kw. 

WftlTB  FOR  THE  NEW  tEPEt  CATALOG  ...  36  i»us»rafad  poges 
packed  w/fh  valuable  information. 

Ail  lepel  equipment  is  cer¬ 
tified  to  comply  with  the 
requirements  of  the  Feder- 
ol  Communicotioni  Com- 
mistiort.  «• 

LEPEL  HIGH  FREQUENCY  LABORATORIES,  INC. 

iitb  SIRCCT  oimI  3?th  AVENUE  WOOOSiOE  77  NEW  VQBK  CfTY  N  Y 
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/  Maintain  , Precise 
Voltaige/Gurrent  Ratios 

V  v-  \  ^ 


In  missiles,  computers,  instruments  ...  in  ac  or 
dc  circuits  .  .  .  wherever  voltage  or  current  must 
be  adjusted  within  close  limits  . . .  Shallcross  Net¬ 
works  provide  accuracy  and  dependability. 


FROM  A  RELIABILITY  STANDPOINT,  use  of  sealed 
networks  is  recommended  in  preference  to  indi¬ 
vidual  resistors  to  eliminate  harmful  preventive 
maintenance.  In  field  servicing  the  technician  is 
often  not  aware  of  the  precise  T.C.  and  reactance 
matching  of  otherwise  seemingly  ordinary  MIL 
resistors.  In  addition  to  special  winding  tech¬ 
niques  the  individual  resistors  in  critical  networks 
are  usually  stabilized.  Replacement  of  any  resistor 
with  a  standard  MIL  type  could  cause  equipment 
malfunction,  and  must  be  prevented. 


FROM  A  DESIGN  STANDPOINT  Shallcross’  skill 
and  ability  assure  adherence  to  the  most  exacting 
temperature,  stability,  shock,  size,  and  weight 
requirements.  Shallcross  precision  engineered 
networks  have  proven  effective  both  in  ground- 
based  and  airborne  equipment. 

TSvo  typical  Shallcross  resistance  networks  are 
described  below.  Many  others  with  specialized 
electrical  and  mechanical  characteristics  are  reg¬ 
ularly  manufactured. 


SECONDARY-STANDARD  VOLTAGE  REFERENCE  SOURCE 
it  built  around  this  74  larininal  ShoMcreti  ratitlonc* 
natwork.  Using  an  oil-flilad  anclotad  natwork  at  21 
malchad  T.C.  ratislors  with  ttabilitiat  of  0.001  %,  tha 
inttruaiant  maintains  an  obseluta  accuracy  of  0.01  % 
from  0*  to  50*C. 


Sha  cross 


GROUND-SUPPORT  COMPUTERS  amploy  o  numbar  of 
thasa  harmatically-saolad,  standard,  octal,  plug-in  nat- 
works.  Natworfcs  hova  up  to  10  tpaciolly  wound  rasistort 
which  are  critically  located  and  laad-drettad  to  meat 
speciRcations  at  400  cycles.  All  units  are  productian 
tastad  far  voltage  division  accuracy  and  quadrature  error 
using  o  precise  400  cycle  bridge. 

SHALLCROSS  MANUFACTURING  COMPANY  •  SELMA,  N.  C 


by  the  enclosed  solenoid  structure 
and  to  act  as  a  diversionar)-  shield 
for  fields  originating  in  associated 
equipment.  Circle  344  on  Reader 
Service  Card. 


Junction  Transistor 
pnp  type 

R.\nio  CoRP.  OF  Amf.rica,  Somer¬ 
ville,  N,  J.  As  an  a-f  driver  ampli¬ 
fier  in  class  A  ser\icc  with  a  d-c 
supply  Noltage  of  —14.4  v,  the 
2N591  transistor  can  proside  a 
power  output  of  S  mw  with  a  total 
harmonic  distortion  of  only  3  per¬ 
cent.  .\t  this  power  output,  the 
2N391  has  a  power  gain  of  41  db. 
'I'hc  unit  is  a  gennanium  allov-junc- 
tion  transistor  of  the  pnp  typie.  It 
has  a  maximum  peak  collector-to- 
emitter  voltage  of  —32  v  and  a 
maximum  collector  dissipation  of 
100  mw  at  an  ambient  temperature 
of  55  C  and  with  a  suitable  heat 
sink.  Circle  345  on  Reader  Service 
Card. 


Metal  Film  Resistor 
miniaturized 

Wf-Ston  Instromf.nts  Division  of 
Daystrom,  Inc.,  614  Frelinghuyscn 
Ave.,  Newark  12,  N.  J.,  has  added 
a  new,  smaller  Vamistor  to  its  line 
of  precision  metal  film  resistors. 
Model  9855  was  specially  designed 
for  use  in  transistor  circuits,  air¬ 
craft  and  missile  gear,  computers, 
and  other  high  qualih’  instruments 
requiring  a  high  degree  of  minia¬ 
turization.  Rated  at  i  w  at  125  C 
(derated  to  0  at  190  C)  this  Vain- 
istor  is  0.650  in.  long  and  0.235  in. 
in  diameter.  It  is  available  in 
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Get  out  your  pencil  and 

Help  yourself  to 
electronics'  READER  SERVICE 
it's  free-it's  easy-it's  for  your  convenience 

Each  Advertisement  and  New  Product  item  is  numbered. 

For  more  information,  simply  .  .  . 

(1)  Circle  number  on  postpaid  card  below  that  corresponds  to 
number  at  the  bottom  of  Advertisement,  or  New  Product  item. 

(2)  Print  your  name,  title,  address,  and  firm  name  carefully. 

It  is  impossible  to  process  cards  that  are  not  readable. 


Additional  postage  MUST  be  added  to  cards  for  all  FOREIGN  MAILINGS 


SPECIFIC  ITEMS  IN 
MULTI-PRODUCT  ADVERTISEMENT 

Cartoin  multi-preduct  advarti»*m«ntt 
contain  Raodar  Sarvica  numbart  for 
aoch  product. 

For  multi-product  advarttiomant*  tfiot 
ora  not  kayad  for  Raodar  Sarvica,  in- 
dlcota  in  box  on  postcard  morkad  with 
ostarifk  (*)  od  circia  numbar(s)  and 
spacific  product(t)  on  which  you  wont 
mora  information. 
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electronics  publishes  all  new  product  Itoas  of  inter¬ 
est  to  makers  and  users  of  olootronlc  and  allied 
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formation  between  manufacturers  and  eur  readers. 
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values  between  250  ohms  through 
500  K  at  tolerances  of  0.25,  0.5  and 
1  percent.  Standard  maximum  tem¬ 
perature  coefficient  of  these  ther¬ 
mally  fused  resistors  is  ^50  ppm 
per  deg  C.  Circle  346  on  Reader 
Service  Card. 


Panel  Meters 
ruggedized 

^\'AcLINF..  Inc.,  35  So.  St.  Clair 
St.,  Davton  2.  Ohio,  has  deseloped 
an  additional  line  of  round  rugged- 
i/ed  and  sealed  electrical  indicat¬ 
ing  panel  meters  hasing  external 
zero  adjusters,  to  meet  tlie  require¬ 
ments  of  M1L-M-6B  and  MIL-M- 
10304.\.  A  unique  locking  seal  is 
employed  between  the  case  and 
bezel,  and  a  jjositivc  neoprene 
gasket  sleeve  effectively  seals  the 
zero  adjuster  from  moisture  leak¬ 
age.  'I he  entire  movement  is  iso¬ 
lated  in  rubber  and  the  glass  win¬ 
dow  is  double  strength  to  provide 
maximum  protection  from  shcKk 
and  v  ibration,  .Meters  are  currently 
available  in  d-e  and  a-c  types  in  2i 
and  3i  in.  sizes.  Circle  347  on 
Reader  Service  Card. 


The  following  popular  models  of  LEDEX  Rotary  Solenoids 
will  be  shipped  the  same  day  or  the  day  after  receipt  of 
order  ...  in  quantities  up  to  9  of  each  model. 


MODCLS  AVAILABLE  WITH  .  .  . 

Three  tapped  holes  in 
armature  plate  and  scroll 
type  return  spring  ...  or 
shaft  extension  arma- 
ture  end,  dust  cover  and 
^1^  scroll  type  return  spring 
...  or  shaft  extension 
base  end,  dust  cover  and 
scroll  type  return  spring 


Transistor  Oscillator 
sturdy  unit 

Di-.\n  Controls.  Inc.,  40  Leon 
St.,  Boston  15,  Mass.  Suitable  for 
extreme  environments,  a  new 
transistor  oscillator  provides  a  H  v 
peak-to-peak  17  kc  sinewavc  out¬ 
put  witli  U«s  than  1  ficreent  dis¬ 
tortion.  Frequency  stabilitv-  is  bet¬ 
ter  than  =0.05  percent  from  0 
deg  F  to  140  F.  A  three-minute 
exposure  to  250  F  ambient  temper¬ 
ature  will  not  cause  frequency 
deviation  to  exceed  0.1  percent. 
Unit  withstands  12  g  vibration 
from  40  to  2,000  cps  and  100  g 
shock.  Size  is  3  in.  bv  1  in.  bv  1  in.; 


n  M  IIS  *.C  tfCTIFlEO 

WRITE  FOR  BULLETIN  10-57-S 

contains  complete  engineering 
data  on  all  models  available 
for  immediate  delivery 


IN  CANADA:  Mattland  fnginMrinf  IM.,  KifchwMr,  Onforio 
IN  tUHOK:  Nif  IM.,  31-37  AIM  Hm.  loitdit.  Cnglan^ 
NSf,  CmbH,  fufthtr  Sfrati*  lOla,  Nwrnb«rg,  Gcfmany 
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drilling  or  dle-stampIng 
printed  circuits? 


D-C  Amplifier 
1-kc  bandwidth 


Video  Insirumf.nts  Co..  Inc., 
3002  Pennsylvania  .\vc..  Santa 
Monica.  Calif.  .\  new  infinite  in¬ 
put  impedance  d-c  amplifier  uti¬ 
lizes  a  novel  solid  state  chopper. 
The  model  7-f  amverts  d-c  voltages 
to  a-c  voltages  by  means  of  a  mag¬ 
netostriction  driven  capacitor, 
named  Delta  C  converter,  lliis 
chopper  provides  the  long  term  sta¬ 
bility  asswiated  with  chopper 
stabilized  amplifiers,  yet  eliminates 
all  the  disadvantages  of  a  mechan¬ 
ical  device,  such  as  contact  wear, 
limitation  in  operating  frct|ncncv, 
md  adverse  operation  under  sIukIc 
or  vibration.  The  8  kc  chop|xr 
fre-quenev  is  well  outside  the  band¬ 
width  of  the  amplifier,  thus  avoid¬ 
ing  chopper  internuKlulation.  Cir¬ 
cle  349  on  Reader  Service  Card. 


cold-punch  them  for  less  on  a 

Strippil 

Fabricator-Duplicator 


No  matter  how  complicated  the  hole  pattern,  if  it’s  a  medium 

run  within  a  capacity  of  Vi”  mild  steel,  there’s  no 

easier  or  faster  way  than  with  a  Strippit  Fabricator-Duplicator! 

No  heat,  no  fixed  dies,  no  drilling.  And  hole  quality  is 
uniformly  good,  vsrith  no  crack  formation  in  your  laminates. 

It’s  simple  to  operate  —  anyone  can  be  hitting  high  production 
after  a  few  minutes’  instruction.  Place  master  template 
in  Duplicator.  Place  up  to  15"  x  25"  circuit  board  or  other  work  in 
Fabricator,  Then,  as  you  place  the  Duplicator  stylus  in  each 
template  pilot  hole,  the  work  is  automatically  positioned  and  the 
punch  tripped.  Tool  changes  are  made  in  seconds,  using 
the  complete  line  of  standard  punch  and  die  buttons  in  the 
Fabricator’s  handy  “file  drawers”  —  or  special-shape  tools  can 
be  made  to  your  order. 

Write  today  for  engineering  details  and  a 

demonstration  at  your  plant.  See  how  this  machine  i|  .  „  ' 

could  be  cutting  your  costs  —  and  paying  I  .  ^ 

for  itself  in  a  hurry  under  our  J 

pay-as-you-produce  plan  ! 

WorckouM  iteckt  in  Chicago 


Rack  Cooler 
1,200  cfm  unit 

McLkan  Knginkkrinc  Labor.v- 
roRiKs,  P.  O.  Box  228,  Princeton, 
N.  announces  a  new  recessed 
centrifugal  blower  designed  specifi¬ 
cally  for  computers,  control  piincls. 


I  rVir^l  I  I  Company 

225  Buell  Road,  Akron,  New  York 

In  Canada;  Strippit  Tool  &  Mochin*  limitod,  Brampton,  Ontario 
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tclcmctn'  cabinets  and  consoles  that 
arc  densely  packed  with  tubes. 
jx)wcr  supplies  and  other  heat 
generating  equipment.  Model 
1F.B800G  is  said  to  provide  a  new 
high  in  heat  dissipation  for  its  size 
.  .  .  1,200  cfm,  19  in.  panel  width 
and  only  lOi  in.  high.  Circle  550 
on  Reader  Service  Card. 


Cooling  Blower 
3  13/16  in.  motor 

Air-M.vrinf.  Motors.  Inc.,  569 
Bavview  Avc.,  .\mjtv-\ ille,  I,.  I., 
N.  Y.  Ilic  F  frame  aroling  blowers 
arc  presently  being  used  in  large 
commercial  computers  to  maintain 
normal  power  supph  temperatures. 
'Ilic  motors  arc  mounted  inside  the 
impeller  to  reduce  overall  si/c  and 
to  obtain  a  cooling  effect  on  the 
motor  itself.  Units  can  be  supplied 
for  military  or  commercial  use  in 
1 1  5  or  220  V,  1  or  5  phase,  60  or 
400  cps  applications.  The  motor 
illustrated  is  5fl  in.  in  diameter 
and  is  driving  an  S)  in.  squirrel 
cage  impeller.  Operating  from  a 
208  V,  5  phase,  60  cps  supply  it 
delivers  720  cfm  at  0  in.  static  pres¬ 
sure  and  500  cfm  at  1  in.  static 
pressure.  Circle  551  on  Reader 
Service  Card. 


U 


Magnetic  Cores 
aluminum-boxed 

WT.siinchoose  Ei.kctric  Corp., 
Box  2099,  Pittsburgh  50,  Pa.,  an- 


TELREX  UBORATORIES 


TWO  WAY 
DIVISION 


Sptclal  Diamond  “E" 
Mach.  Saamlass  Staal 
1025.  80.000  P.S.I. 
Tanaila  (Availabla  at 
Talrax  in  6-24  ft. 
Langtht.  2'  0.0.  and 
.125.  .158  and  .250 
Wall)  - 

J  ^ 


1  NTT 


Spaelat  Hurricana  ^  H 
Modal  4  Pott  50.  75 '2*1  V 
and  100  ft.  Towars  .T  I 
(Stockad  and  Avail-  jg  4 
abla  at  Talrax.  Othar  S  A 
Haiahta  Availabla  iB  1; 
on  Spacial  Ordar)  lint 

Talrax  Ground  Lu^ 
Plana  for  Gan-  rUj  ‘ 
oral  Covaraga  |''U 
“Baamad-Pow.  / '- » 
or"  Twin  Yagi'a  id?  I 
for  Gaina  of  8. 

12  or  mora  DB 
Dapanding  on 
Fraquancyand 
Numbar  of  Ela-  t  j  ^ 
manta 


MOBILE  RADIO 


Telrex  “BeBmed-Power’'  Base 
Station  Omni-directional  and 
High-gain  Uni-directional  Set- 
Up  on  One  Support  Structure 

Talrax  "Baamad-Powar" 

Ground  Plana  Arraya 
(Sand  for  Data  Shaata) 

'  ^  Talrax  ’‘Baamad-Powar" 

^  C  Twin  Vagi  Sariaa  i 

ill/ >  (Sand  for  Data  Shaata) 

p  Xi  Talrax  Rotator  and 
.  Diraction  Control 
Indication  Syatama 
(Pricaa  on  Raquoat)  i 


Modify  axiating 
troublaaoma  inatal- 
lationa  or  apacify 
thia  apKial  Talrax 
'  inatal lation  on  your 
naxt  troublaaoma 
proapoct. 

Makas  your  sail¬ 
ing  job  aaaiar  by 
aliminating  apacial 
axtra  haight  prami- 
um  cost  antanna 
sitas.  A  rotatad  Twin 
Vagi  will  bring  tha 
signal  to  and  from  a 
poor  aita  and  allows 
usa  of  ahortar 
towars. 


Telrex  is  e<|uipped 
to  design  and  supply 
to  our  specifications 
or  yours.  Broad¬ 
band  or  single 
frequency,  fixed  or 
rot^  arrays  for 
communications, 

FM,  TV,  scatter- 
propagation,  etc. 

Consultants  and 
suppliers  to 
communication 
firms,  universities, 
propagation 
laboratories  and  the 
Armed  Forces. 


COMMUNICATION  &  TV 
ANTENNAS  SiNCe  1931 


ASBURY  PARK  25 
NEW  JERSEY,  U.SJV. 
Tal.  PRoapact  5-7252 
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Save  SPACE  , 
ond  WEIGHT  with 

The  A.  W.  HAYDON  COMPANY'S  unique  Line  of 
RELIABLE  SUB-MINIATURE  REPEAT  CYCLE  TIMERS 


TINY!  ^ 

1  X  7  inch  crois  ieclion 

6'/j  ounce  bokic  weight  ^ 

Up  to  10  iwitdhes 

TOUGH! 

Temperotoce  54  C.  to  85  C. 
Vibrotion  500  CPS,  lOg 

Shock  30g 

Hermeticolly  Seolecd  Hoosingji  Direct 
Current  or  400  Cycle  Operotioni  Custom 
Designed  to  Meet  Militory  Specifications 
Write  lor  Bulletin  AWH  RC  301. 


(^OtHfUUUf 


NOITH  ILM  STKIT. 
WATERiUiriO.CONNICTICUT 
Ootifn  ond  Menufoctwr*  af 
llactra-MeThonKol  Timing  Davictt 


nounces  a  new  Polyclad  aluminum- 
IxTxed  Hipcrniag  toroidal  core  for 
magnetic  amplifier  applications. 
'I'he  new  resin  insulation  eliminates 
core  taping  and  provides  an  her¬ 
metic  seal.  Supplied  in  standard 
.\IEE  and  other  sizes,  the  new 
cores  are  made  from  one-,  two-, 
and  four-mil  grain-oriented  lliper- 
nik  V  or  one-  and  two-mil  -4-79 
Permalloy  (llyMu  80).  Circle  352 
on  Reader  Service  Card. 


N£IV  HIGHER  STANDARDS 
OF  UNIFORMITY  AND  RELIABILITY 
^  ^  IN  BOBBIN  CORES 

si  1^%  —fOK  COMFUTIK  AmiCATlOHS 


^  CHECK  THESE  FEATURES: 

Hi  RIGIDLY  CONTROLLED 

■a  Molybdenum  Perm- 

PF  alloy  Tope  •  Ceramic  or 

jfe  Stoinleu  Steel  Bobbint 

*  Hydrogen  Atmosphere 
**  Anneoling  •  Polyester 

%  i  Tope,  Polyethylene  or 

Nylon  Protective  Jackets 
^  nm  •  100%  Tested  to  Cue- 

tomer  Specificationt  • 
A  WHOUY  OWNED  Reliable  Uniformity  to 

SUISIDIARY  OF  Rigid  Performance  Spec- 

QDDDPIIC  ificotiont  —  on  order 

Or  KHUUC  ofter  order— over  long 

ELECTRIC  COMPANY  periods  of  time. 


Now  ultra-thin  tope  cores 
offer  greater  uniformity  and  re¬ 
liability  than  ever 


SEND  FOR  BULLETINS 
Write  for  Bulletin  DN-1000  and  Engineer¬ 
ing  Data  Sheets  DN-1001  and  DN-1002 
for  complete  data.  Address:  Technical  Lit¬ 
erature  Section,  DYNACOR,  INC.,  10431 
AAetropoliton  Ave.,  Kensington,  Maryland. 

DYNACOR,  INC.  •  10431  MnROPOLITAN  AVENUE  •  Kl 
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NPN  Transistors 
high-voltage  type 

Gf.nf.rai.  Transistor  Corp.,  91-27 
1 38th  Place.  Jamaica  35,  N.  Y.,  has 
available  three  new  h-v  iipn  tran¬ 
sistors:  typ>es  GT  1200,  GT  1201 
and  GT  1202.  'They  arc  especially 
useful  as  a  driver  for  neon  display 
tubes,  high  inductive  loads  and 
transformer  coupled  loads.  Iliey 
also  allow  more  nearly  perfect 
matching  of  high  impedance  loads. 
The  GT  1200,  1201  and  1202  have 
collector  and  collector-to-emittcr 
base  voltages  of  90  v,  75  v,  and  45  v 
respectively.  Circle  353  on  Reader 
Service  Card. 


Polarized  Relays 
fast  action 

The  Hart  Mfc.  Co.,  110  Barthol¬ 
omew  Ave.,  Hartford  1,  Conn. 
Engineered  to  provide  extremely 
fast  action  with  freedom  from 
bounce,  together  with  high  sensi¬ 
tivity  and  excellent  stabilitv.  the 
scries  P  polarized  relays  are  de¬ 
signed  to  handle  500  pps.  although 
under  some  conditions  they  will 
handle  over  1,000  pps.  Spdt,  con¬ 
tact  ratings  will  vary  with  switching 
speeds  desired  but  range  from  60 
ma  to  2  amperes  with  voltages  up 
to  120  a-c  or  d-c.  Circle  354  on 
Reader  Service  Card. 
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ENGINEERS 
FACT  FILE 


MERCURY  PLUNGER  RELAYS 

For  oil  loads  up  to  60  AMPS  or  5  HP 


FREE:  Fully  illustrated 
guide,  now  rated  at  the 
standard  reference  man¬ 
ual  on  types  and  uses  of 
mercury  plunger  relays. 
Read  about  1,  1,  3  pole 
hermetically  sealed  units 
that  don't  pit  or  corrode 
—  need  no  maintenance 


SEND  FOR  FREE  FACT  FILE  and  30  DAY  FREE  TEST  DETAILS 

m  EBERT  ELECTRONICS  CORP. 


Latest  Addition  to 
IMEIMS  •  CLARKE 
RECEIVER  LINE 


ow  eveilable  in  the  Nemt-CUrke  lint  of  ftltmtlry  rtetivtrs 
Is  the  1400  Series  employing  phete-lock  detection.  The  receivers 
•re  of  the  double  super-heterodyne  type  with  •  noise  figure 
of  lest  th«n  •  db. 

The  primery  •dv<nt«ges  of  ph«te-lock  when  used  es  e  wide 
b«nd  receiver  demoduleter  it  •  lowering  of  the  receiver 
threshold  and  on  overell  improvement  In  signel-to-noite  retlo. 
Frequency  ranges  determined  by  plug  In  crystals 

Type  I4M,  1411 . JIS  to  24S  me 

Type  1430.  1431 _ J25  to  2*0  me 

Type  1432,  1433  .  215  to  2*0  me 


telephone  messages 
simultaneously! 


WORLD'S 
TX3REMOST 
DESIGNERS  AND 
MANUFACTURERS 
or  SPECIAL 
PURPOSE 
RECEIVERS 


THIS  amazing  electronic  “work¬ 
horse”  is  a  traveling  wave  amplifier 
tube -a  broad  band  device,  four  feet 
long-pioneered  by  ITT  for  the  Armed 
Forces. 

Even  in  greatly  reduced  size  it  has 
enormous  message-carrying  capac¬ 
ity  for  all  types  of  communications. 

Traveling  wave  tubes  are  only  one 
of  numerous  tube  types  manufactured 
by  ITT  Components  Division— includ¬ 
ing  transmitting,  industrial  power, 
rectifier,  and  memory  tubes,  and 
Kuthe  hydrogen  thyratrons  for  radar 
applications. 

ITT  Components  Division-also  a 
leader  in  semiconductors  for  two 
decades-is  a  top  supplier  of  silicon 
and  selenium  rectifiers,  as  well  as 
tantalum  capacitors,  contact  protec¬ 
tors.  and  other  components  with 
many  applications  in  aircraft,  guided 
missiles,  and  similar  vital  areas. 

With  factories  in  Clifton  and  New¬ 
ark,  N.  J.  and  Palo  Alto,  Cal.  —  and 
new  facilities  under  construction  in 
Roanoke,  Va.— ITT  Components  Divi¬ 
sion  offers  an  expanding  field  of  op¬ 
portunity  for  engineers  experience 
in  its  diversified  production  activities. 


CIRCLE  21  •  READERS  SERVICE  CARD 


Oualifiod  enginoors  are  invitod  to  inquire 
about  present  openings  with  ITT  Compo¬ 
nents  Division  by  writing  to  ITT  Technical 
Placement  Office,  67  Brood  St.,  New  York  4. 


A  Division  of 


212-70  Jamaica  Ava.,  Queens  Village  28,  N.  Y. 

CANADA:  Philips  Electronics  Industries,  ltd. 

116  Vanderhoof  Ave.,  Toronto  17. 


INTERNATIONAL  TELEPHONE 
AND  TELEGRAPH  CORPORATION 
67  Broad  Street  •  New  York 
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MATERIALS 


Rare  Karths.  Nuclrar  Corp.  of 
America,  Inc.,  Research  Chemicals 
Inc.  Division,  170  W.  Frovidentia, 
Burbank,  Calif.,  has  available  small 
lot  price  lists  for  all  the  rare  earth 
metals,  oxides  and  salts.  Circle  375 
on  Reader  Sersice  Card. 


70,000  FT 


MAINTAINS 

CONSTANT 

COOLING 

EFFICIENCY 


Silicone  Insulation.  Dow  Corn¬ 
ing  Corp.,  Midland,  Mich.  Now 
axailablc  arc  new  additions  to  the 
Silicone  Notebook.  Thes  arc  identi¬ 
fied  as  “Selection  Guide  to  Silicone 
Insulating  Components”,  “Specify 
Sylkyd  Knamclcd  Wire”  and  “Kngi- 
nccring  Guide  to  Silicone  Huids”. 
Cirele  376  on  Reader  Sersice  Card. 


COMPONENTS 


Terniinal  Chart.  Cambridge 
Thermionic  Corp.,  4-15  Concord 
.\ve.,  Cambridge  38,  Mass.  .\  21 
by  27  in.  wall  chart,  descloped  for 
quick  reference,  shows  actual  scale 
drawings,  including  dimensions  and 
materials,  of  60  of  the  most  com¬ 
monly  used  Cambion  solder  ter¬ 
minals.  Circle  377  on  Reader  Serv¬ 
ice  Card. 


improved,  high-tpood,  high- 
rilp  motor  docign  ctrongot  tpood  with 
lower  deirsitios  (higher  altitudes)  to 
-.maintain  constant  cooling  efficiency. 
^VThese  high-slip  motors  ore  rated  at  a 
minimum  of  1,000  hrs.  9  125*  C; 

r  longer  life  expectancy  at  lower  ambi¬ 
ents.  Choice  of  400  cps  or  Variable  at 
1  F,  or  400  cps  at  3  0.  Prototypes 
delivered  in  2-6  weeks;  Produ^on 
deliveries  6-8  weeks.  Circle  card  for 
data  sheets  and  pserformaiKe  curves. 
145  CFM  at  0“SP 
at  Sea  Level 
440  CFM  at  O  'SP 
at  70,000  ft. 


Unijunction  Transistors.  General 
Klcctric  Co.,  Syracuse.  N.  Y.,  his 
published  two  new  brochures  con¬ 
taining  specification  and  applica¬ 
tion  information  on  silicon  uni¬ 
junction  transistors.  Circk  378  on 
Reader  Service  Card. 


Variabk  Transformers.  'Ilie 
Superior  Klcctric  Co.,  Bristol, 
Conn.,  has  published  a  compre¬ 
hensive  catalog/rcference  manual 
which  will  scr\e  as  a  guide  for  the 
selection  and  ordering  of  Powerstat 
x  ariablc  transformers  best  suited  for 
particular  applications.  Circle  379 
on  Reader  Sers’icc  Card. 


AMITYVILLE,  NEW  YORK  '  LOS  ANGELES.  CALIF. 


Vibrating  Capacitor.  Stexens- 
.\rnold,  Inc.,  7  Klkins  St.,  South 
Boston  27,  Mass.  A  new  low  drift 
xibrating  reed  capacitance  iiuhIu- 
lator,  which  permits  the  measure¬ 
ment  of  currents  as  loxv  as  10  “ 
ampere,  is  illustrated  and  described 
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TYPE  WPSCr/s 


the  Week 

ill  a  four-piage  folder.  Circk  380 
on  Reader  Service  Card. 


EQUIPMENT  I 

D-C  Voltmeter.  International  i 
Instruments  Inc.,  P.O.  Box  2954, 
New  Haven  15.  Conn.,  has  pub¬ 
lished  a  new  prcliminars'  data  sheet 
providing  complete  information 
and  speciScations  on  the  recently 
developed  model  1145  expanded 
stale  d-c  voltmeter.  Circle  381  on 
Reader  Serviee  Card. 


Panel  Mounting  Instruments. 
’I'rio  Laboratories.  Inc.,  Scaford. 
N.  Y.  Short  form  catalog  58-115 
illustrates  and  describes  a  line  of 
ten  miniaturiired.  panel-mounting 
instruments  which  provide  all  the 
advantages  of  electronic  voltage 
measurement  and  yet  are  so  small 
and  light  that  thev  are  easily  made 
a  part  of  the  equipment  itself. 
Circle  382  on  Reader  Service  Card. 


Regulated  Power  Supplies.  Sor¬ 
ensen  &  Co.,  Inc.,  Richards  .\vc.. 
South  Norwalk.  Conn.  .\  2-page 
technical  data  sheet  covers  the 
Magnetic  Rangers,  models  .\1R36- 
1  5  and  MR  36-30.  Units  described 
are  tubeless  amtmuouslv-variable 
regulated  5-36  v  d-c  power  supplies. 
Circle  383  on  Reader  Senice  Card. 


Designers  of  radar  PPI  displays  and 
computer  circuits,  particularly,  will  wel¬ 
come  this  new  space-saving  non-linear 
precision  potentiometer.  WPSCIH  pro¬ 
vides  two  accurate  and  separate  360’ 
sinusoidal  output  voltages  displaced  90’ 
in  phase,  representing  the  sine  and  cosine 
of  the  angle  of  shaft  rotation. 

TERMINAL  CONFORMITY  is  ±1%  of  sine- 
wave  amplitude  .  .  .  ±0.6%  peak-to- 
peak.  Accuracy  like  this  is  usually  associ¬ 
ated  with  much  larger  potentiometers. 

RESISTANCE  RANGE  IS  20K  ±5%  stan¬ 

dard;  600  ohms  to  60K  as  requested. 


DESIGN  OFTIONS  include  servo-type  or 
tapped  hole  mountings,  phosphor  bronze 
bushing  or  ball  bearings,  “O”  ring  shaft 
seal  when  necessary,  ganging  up  to  4  cups. 

ENVIRONMENTAL  SPEOFICATIONS  meet 
MIL-E-6272A,  MIL-R-19,  and  others  as 
applicable  when  WPSCIJ^  is  sealed  with 
“0”  ring. 


BULLETIN  SC16St  gives 
complete  electrical  and 
mechanical  specifica¬ 
tions.  Write  to  Waters 
at  Wayland. 


MANUFACTURING,  INC. 


BOSTON  POST  ROAD,  WAYLAND,  AAASSACHUSETTS 


Short  P’orm  Catalog.  W’einschcl 
F.ngineering,  10503  Metropolitan 
Avc.,  Kensington.  Md.  .A  4-pagc 
folder  illustrates  and  describes  the 
company’s  coaxial  step  attenuators, 
modulated  r-f  sources,  fixed  coaxial 
attenuators,  and  insertion-loss  meas¬ 
uring  equipment.  Circle  384  on 
Reader  Service  Card. 


FACILITIES 


Facilities  Brochure.  Model  Engi¬ 
neering  and  Manufacturing.  Inc.. 
50  Frederick  St..  Huntington  Ind. 
A  three<olor.  eight-page  brochure 
provides  general  information  on 
company  purpose,  direction,  facil¬ 
ities.  products  and  services  now 
Ix-ing  offered.  Circle  385  on  Reader 
Service  Card. 
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NEW... 

MINIATURE 
SINE-COSINE  POT 

gives  the  equivalent  of ..  . 

r  ACCURACY  IN 
DIAMETER 


ACTUAL  SIZE 


H-P  Plant  Has  'Forward  Look' 


In  STANFORD  INDUSTRIAL  PARK, 

overlooking  Palo  Alto,  Calif.,  Hew¬ 
lett-Packard  recently  settled  in  its 
new  modern  plant.  Facility  pres¬ 
ently  includes  two  buildings  with  a 
combined  floor  area  of  over  1 70,000 
sq  ft,  and  a  700-car  parking  lot. 
Company  intends  to  expand  the 
plant  over  the  next  few  years  until 
it  has  six  buildings  on  its  40-acre 
site. 

Each  building  is  two  stories  and 
covers  approximately  an  acre.  The 
buildings  adjoin  at  one  corner  and 
are  set  into  the  hillside  to  provide  a 
truck  entrance  at  each  floor. 

Plant  has  been  designed  for  maxi¬ 
mum  production  cfficicnc)'  and 
economy,  and  for  the  ultimate  in 
working  conditions  for  the  firm’s 
650  employees.  One  building  is 
devoted  almost  entirely  to  produc¬ 
tion,  while  the  other — the  engi¬ 
neering  building — houses  the  com¬ 
pany’s  research  and  desclopmcnt 
facilities. 

The  upper  floor  of  the  produc¬ 
tion  building  includes  eight  pro¬ 
duction  lines,  a  prefabrication  de¬ 
partment,  shipping  department,  re¬ 
placement  stock  room  and  produc¬ 
tion  office.  The  latter  includes  ac¬ 
counting,  production  control,  plant 
management  and  production  engi¬ 
neering. 

Three  basic  operations  are  main¬ 
tained  on  the  lower  floor — sheet 
metal,  finishing  and  plastic  mold¬ 
ing.  The  entire  floor  has  been  or¬ 
ganized  with  a  view  to  maintaining 


a  continuous  flow  of  material  from 
shearing  all  the  way  through  to 
stock.  This  flow  is  closely  geared 
to  demands  of  the  prcxluction  lines 
upstairs. 

Plant  noise  is  kept  at  a  minimum, 
chiefly  through  extensive  use  of 
fiberglass  acoustical  tile  in  Hie  ceil¬ 
ings.  Ilic  saw-tooth  roof  also  helps 
in  absorbing  noise.  A  system  has 
been  installed  to  pipe  scmiclassical 
music  into  the  plant  during  alter¬ 
nate  1 5-minute  periods. 

Maximum  natural  light  is  pro- 
\ided  by  orientation  of  the  build¬ 
ings  and  liberal  use  of  glass.  Arti¬ 
ficial  light  is  provided  by  two  rows 
of  8-ft  fluorescent  fixtures  for  each 
saw-tooth.  To  keep  total  light 
(natural  plus  artificial)  in  the  work 
area  constant,  artificial  lighting  is 
controlled  by  a  photocell  system, 

Hickey  Chosen 
Galvin's  Aide 

Formerly  general  manager  of  Mo¬ 
torola’s  Semiconductor  Products 
Division  in  Phoenix,  Arizona,  John 
T.  Hickey  was  recently  named  as¬ 
sistant  to  the  president,  Robert  W, 
Calvin,  in  Chicago. 

In  his  new  capacity,  Hickey  will 
be  concerned  with  acquisitions  and 
mergers  involving  companies  in 
fields  tributary  to  electronics,  as 
well  as  other  activities  in  the  corpo¬ 
ration’s  long-range  growth  plans. 


Solomon  Named 
To  U.S.  Committee 

Aaron  Solomon,  president  of  Ace 
Electronics,  Somersille,  Mass.,  is 
named  member  of  President’s  Com¬ 
mittee  on  Employment  of  Physi¬ 
cally  Handicapped. 

Six-year-old  firm,  maker  of  poten¬ 
tiometers,  employs  nearly  1 50  per¬ 
sons,  75  percent  of  whom  are  dis¬ 
abled. 

In  early  stages,  Ace  hired  a  few 
handicapped  persons,  as  founder 
Solomon  tested  his  conviction  that 
although  eversone  is  handicapped 
for  some  things,  no  one  is  handi¬ 
capped  for  everything,  .\bility  and 
lovaltv  of  employees  led  to  finn  pol¬ 
icy  of  hiring  handicapped  wherever 
possible. 

Detailed  program  of  selection, 
evaluation  and  placement  is  pint  of 
poliev’.  Workers  are  paid  at  going 
rate,  and  company  receives  no  tax 
advantage  or  Federal  funds  be¬ 
cause  of  employment  of  handi- 
cappied. 

Solomon  points  with  pride  to  rec¬ 
ord  of  .\cc  employees  as  far  as  ab¬ 
senteeism  is  coneerned. 

.\fter  tvpical  New  England  snow- 
stonn,  he  wys.  first  ones  reporting 
for  work,  waiting  for  plant  to  open, 
are  the  handicapped  employees. 


Advance  Masurat 
at  Philco  Plant 

Promotion  of  Ccorgc  Masurat  to 
general  superintendent  of  produc¬ 
tion  for  Pliilco’s  Covernment  and 
Industrial  division  was  recently 
announced. 

In  his  new  position,  Masurat  is 
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NEW  PROM  SPBRRV 


SILICON  PNP  TRANSISTORS 
FOR  AIRBORNE  AND 
MISSILE  APPLICATIONS 


Five  new  Sperry  silicon  transistors,  made  by  the  alloy  junc* 
tion  process,  offer  important  advantages  for  general-purpose 
and  switching  circuits  in  missile  and  airborne  applications. 


■  Low  oaturation  a  MllllwaMa  powar 

raaiotanoo  dlsolpatlon 


a  HIgh'tamparaturo 
oparatlon 

a  Uniform  Inpuf 
impodanoa 

a  High  oonduotion 


a  Light,  ruggodixad  daaign 

a  JITKC  30  (TO«8) 
paokago  for  automatio 

aaaambly 


For  complete  electrical  characteristics  of  these  new  Sperry 
PNP  transistors,  write  for  data  sheets. 


SEMICmUCTOR  DimiOH 

SPERRY  RAND  CORPORATION 
South  NorwElk,  Connocticut 


ADDRESS  ALL  INQUIRIES:  Marketing  Department,  Great  Neck, 
N.  Y.,  or  Sperry  Gyroscope  offices  in  Brooklyn,  Cleveland, 
Seattle,  San  Francisco,  Los  A  ngeles.  New  Orleans,  Boston,  Balti¬ 
more,  Philadelphia. 
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LOW  PRICED 
PRECISION  UNIT 


441  Clark  St. 


So.  Boloit,  III. 


ELECTROL  SPECIALTIES  CO. 


VARIABLE  POWER  SUPPLY 


te"“  -..J 


!AC^-  "  iff  DC  ^ 

k  nmernot.  uneukinuee.  ^ 


Just  look  at  the  features  ... 


Polley  To  Head 
New  Division 

F,t,F.CTiON  of  Robert  W.  Policy  as 
vice  president  of  the  ncwlv-formcd 
Flcxprint  Division  of  Sanders  As¬ 
sociates  Inc.,  Nashua,  N.  H.,  is  an¬ 
nounced.  In  his  new  post  he  will 
be  rcsftonsiblc  for  engineering  and 
manufacturing  of  Klexprint,  a  flexi¬ 
ble  printed  wiring  developed  by  the 
company. 

Policy  was  formerly  vice  presi¬ 
dent  of  manufacturing  with  Nashua 
Corp.,  a  manufacturer  of  plastic 
film  products  and  laminates. 


The  ESTERLINE-ANGUS  Company,  Inc. 

Pioneers  in  the  Manufacture  of  Graphic  Instruments 

Dept.  E,  P.  O.  Box  596,  INDIANAPOLIS  6,  INDIANA 


responsible  for  production  opera¬ 
tions  of  the  Terrier  missile  fuze. 
T'ransac  computers.  Signal  Corps 
radio  relay  equipment  and  Side¬ 
winder  missile. 

During  the  past  two  years  he 
was  a  production  superintendent  of 
the  Sidewinder  missile  operations. 

Masurat  has  been  with  Philco 
since  1943.  He  started  in  the  Radio 
and  Television  division  and  in  1932 
was  assigned  to  the  C  and  I  divi¬ 
sion’s  field  engineering  staff. 


The  operation  recorder  will  obtain  the  answers 
to  these  problems,  and  many  more,  for  you.  An 
instrument  with  20  pens  writing  on  a  moving 
chart,  the  operation  recorder  shows: 

•  When  events  occur  •  How  long  they  last 

•  How  frequently  they  occur 

•  The  relationship  of  a  series  of  events  to  each  other 

Ask  for  Catalog  Section  50 


"The  Meter  With  a  ftecord” 
for  Over  50  Years 


•  Productive  and  idle  time? 

•  Flow  of  materials? 

•  Position  of  gates  and  dampers? 

•  Time  of  failure  in  life  tests? 

•  Length  of  phone  calls? 

•  Sequence  of  switching  ? 

•  Timing  of  events? 
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•  Input:  llOVfi  60  Cy. 

•  Variable  Output; 

0-130VAC(f/  lA 
0-125VOC^;  lA 

•  Bridge  Rectifier 

•  Sturdy  Metal  Case 

•  Pilot  Light 

•  On  Off  Switch 
•Test  leads  included 

•  Completely  fused 


Appoint  Taylor 
Itek  Corp.  V-P 


Thk  bo.vri)  of  directors  of  Itek 
Corp.,  W'altham,  Mass.,  recently 
appointed  Norman  II.  Taylor  a 
vice  president.  In  this  capacitv  he 
will  direct  the  company’s  electronic 
R&D  activities  on  a  full-time  basis. 

During  the  past  year,  T  aylor  has 
Ireen  a  part-time  consultant  to  Itek 


•  Perfect  for . . . 

Industrial  laboratories 
Repair  shops 
Experimental  design 
Home  Hobbyist 
Model  Railroads 
or  whatever  variable 
AC  or  DC  up  to 
1  ampere  is  required 
Metering,  filtering  and  other 
accessories  available  at 
additional  cost. 


ARE  THESE  PROBLEMS 
BOTHERING  YOU  ? 


while  carrying  out  a  special  engi¬ 
neering  assignment  for  the  Govern¬ 
ment.  Prior  to  this  he  was  associ¬ 
ate  division  head  of  the  Computer 
Division  at  MI  T,  Lincoln  l.abora- 
tory.  and  in  charge  of  computer  dc- 
\clopment  at  the  Mi  l’  Computer 
Liboratorv. 


Navy  Award 
Goes  To  RCA 

Award  of  the  Navy  Certificate  of 
Merit  to  RC.A  for  development  of 
the  first  completely  automatic  mis¬ 
sile  firing  and  guidance  system  is 
announced. 

The  missile  system  cited  by  Navy 
Secretary  Tliomas  S.  Gates.  Jr.,  is 
the  I’.Xi.OS  defense  unit,  built  at 
W'hitc  Sands  Proving  Ground. 
N.  M.,  bv  the  missile  and  surface 
radar  department  of  RC.A  Defense 
Electronic  Products,  Moorestown, 
N.  J. 


actio  n . 

without 
fail 


O 


9 


systems 


equipment 


cno 


! 


STRATEGIC 
W  LOCATION  FOR 
^  GROWTH  INDUSTRIES 

DAYTONA  BEACH 


Metropolitan  Area 
Industrial  Sites 


'the  pack  with  the  built-in  shock  absorber' 


and  in  January  of  this  year  he  was 
promoted  to  contract  administrator 
in  the  newly-established  Electronic 
Systems  Division. 


PROTECTS  SMALL,  DEUCATE 
ELECTRONIC  COMPONENTS  IN 
PRODUCTION  AND  SHIPMENT 

RONDO, 


unique  handling 
and  packaging  system,  holds 
inserted  objects  by  a  spring- 
clip  action  of  its  fluted  parti¬ 
tions. 

Miniature  and  sub-minia¬ 
ture  tubes,  capacitors,  di¬ 
odes,  resistors,  and  other 
electronic  components  are 
“snapped”  into  RONDO 
flutes.  Convenient  in  produc¬ 
tion,  inspection,  storage, 
shipment,  and  also  on  the  re¬ 
ceiving  end.  The  same 
RONDO  unit  will  serve 
throughout  all  the  different 
stages  of  handling. 

RONDO  IS  A  PAPER  PRODUCT, 
SOLD  AT  PAPER  PRICES 

Holds  objects  from  5/16" 
to  1 "  in  diameter.  Tooling  for 
larger  sizes  possible.  More  in¬ 
formation  and  our  sugges¬ 
tions  sent  on  request. 

Please  specify  your 
requirements. 


RONDO  PROCESS  AND  DESIGNS  PATENTED  IN  ALL  MAJOR  COUNTRIES 


Packard-Bell 
Hires  Howell 

New  project  engineer  at  Packard- 
Bcll  Computer  Corp.  is  J.  \^. 
Howell,  Jr.  Company  is  a  sub- 
sidiars  of  the  Packard-Bell  Elec¬ 
tronics  Corp.,  Los  Angeles,  Calif. 

Howell’s  first  a.ssignment  will  be 
to  direct  the  dcsclopment  of  a 
missile  impact  prediction  system  for 
Cooke  Air  Force  Base,  under  a  eon- 
tract  awarded  Packard-Bell  recently 
by  .\erojet-General  Corp.,  ,\7.usa. 

Prior  to  taking  his  new  prrsition 
he  w'as  employed  in  the  control 
and  simulation  department  of 
Space  Technologs'  I.,abora tones,  a 
Ramo-Wooldridge  subsidiar)’. 


100  A  SANFORO  ST„  HAMOCN  14.  CONN. 


»ll.  927  9.  Afvacndrl*  A««.,  A«ig«l«g  5.  Cal.,  7ti«i 
•  tcN,  6*4  N.  Michifon  Av«.,  II,  III.,  6li*ii« 

CIRCLE  227  READERS  SERVICE  CARD 


ATTRACT  AND  HOLD  TECHNICAL  PERSONNEL 


JACMONVILLS 


Plant  Briefs 


A  new  company,  CFl  (Ceramics 
for  Industry),  is  manufacturing  a 
wide  variety  of  precision  ceramic 
parts  and  compionents  in  a  1  5,000- 
sq  ft  plant  at  Cottage  Place, 
NI incola,  N.  Y. 


Daytona  Beach,  the  east-to- 
Wett  terminal  on  the  north- 
to-MUth  route  of  the  proj¬ 
ected  Federal  Limited  AcceM 
Freeway  Syitem,  five*  indoa- 
try  a  plui  for  the  future. 

Write  for  newlolpage 
Industrial  Brochure 

R.  H.  MILES,  MGR. 
INDUSTRIAL  DEPARTMENT 
CHAMBER  OF  COMMERCE 
DAYTONA  BEACH,  FLORIDA 


DAYTONA  \ 
BEACH 

metropolitan 

AREA 

ORMOND  BEACH 
NOLLY  NIU 
PORT  ORANGE 
SOUTH  DAYTONA 


Sequoia  Wire  and  Cable  Co.,  Red¬ 
wood  City,  Calif.,  recently  ac¬ 
quired  Hall-Scott  Electronics,  Bur¬ 
bank,  Calif. 


Tekmic  Industries,  Inc.,  manufac¬ 
turer  of  r-f  sweep  generators,  moves 
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Eeof  gi«p  emhinet 
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^  POWER 
.  SUPPLIES 


HIGH  VOLTAGE 


TRANSFORMERS 

OR 

TELEMETRY 


MODEL  LA&-60 
RF  TYPE 

Continuoutly 
VariobI*  0-M  KV 
DC  RcflulotMi 
Power  Supply 
(Hrrnit  output  1  nut. 
•t  40  KV.  t  me.  niey 
hr  ilrewn  from  50  KV 
to  U.  Hupplird  Kith 
rlthfr  ponttli*  po- 
Itrlty  or  nrgetlTc 
output.  KrgulatloD 
•taMIlty — 1%  It  1 
ma.  11%'  villa  x 
Uxb  X  ir 


MODEL  LAB-M 


REGULATED  DC 


POWER  SUPPLY 


('ootlDuoualy  rarlabir  0  to 
90  KV  DC  l*owar  tiupply. 
Output  rurrrnt  1  ma.  at 
80  KV.  2  ma.  from  40  KV 
doKD.  Voltafr  rofulotlaoii 
britrr  than  1%  throuah- 
out  Toltaae  rongr.  I'oiU'l 
dlmandoiu  19^  olda  x 
2ir  hloh  X  18*  iWp. 


LAB-M  Camalata  with  matar . tMS.OO  Not  ■ 

LAB-M  PN  RttrorrlMa  polarity  moilrl  nf  aborr  ■ 
. t74S.M  Not  a 


LAB-M  CampMo  with  HV  matar  . IMO  NM 

Spoeify  polariy  ootput— oaoltWc  or  aooathta 


WULmn  HIGH  VOLTAGE  CO. 

FORMERLY  SPELLMAN  TELEVISION  CO.,  INC. 


PRODUCTION  DIODE 

TESTING 


WITH 

LABORATORY 

PRECISION 


MODEL  DT-257 


$29500 


•  Rapid  and  accurat*  m«asur«m«nt  of  static  charactaristics  of  g«r- 
manium  and  low*powtr  stienium  diodes. 

•  Transfer  control  switches  pre-set  forward  and  reverse  operating 
points  for  rapid  checking. 

•  Reverse  voltages  to  150  volts. 

Forward  current  to  500  ma. 

•  Meter  accuracy  2%. 

•  2/3  size  module  of  TLI  Modular  Instrumontation 
Systom. 


TELETRONICS  LABORATORY, 


S4  RINKIi  STBIIT,  WISTBUIT.  tONO  ISLAND.  NEW  TORR 
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Gudebrod  Flat  Braided  Lacing 
Tapes  hold  windings  or  har* 
nesses  with  complete  knot 
security  and  without  cutting 
through  insulation.  Braided  of 
different  materials  to  meet  a 
variety  of  conditions,  they  are 
available  wax-coated  or  wax- 
free,  or  with  special  synthetic 
coatings.  Both  industrial  and 
defense  users  find  Gudebrod 
Lacing  Tapes  best  for  consist* 
ent  high  performance  where 
component  reliability  is  critical. 
Year  in  and  year  out,  under  ad¬ 
verse  conditions,  Gudebrod 
Lacing  Tapes  hold  tight. 

Send  us  your  problems  or  your 

specifications _ we  can  meet 

both.  Or  ask  for  free  samples 
of  Gudebrod  Lacing  Tape  today. 


H  GUDEBROD 

BROS.  SILK  CO. 

EIECTRONIC5  DIVISION 
225  West  34th  StreeT,  New  York  1,  N  Y 


EXECUTIVE  OFFICES 
12  South  12th  Street,  Philo. 


7,  Po. 
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TRANSFORMERS 

OR 

TELEMETRY 


GUDEBROD 
lacing  tape 
holds  tight! 


\ 


STEVENS-ARNOLD 

INCORPORATED 
7  ELKINS  STREET,  SOUTH  BOSTON  27,  MASS. 


Write:  MANDREL  INDUSTRIAL  INSTRUMENTS 
ok  MA-TSTIDRErL.  IISriDXJSTiR.IES.  ITSTC. 

P.  O.  BOX  13243  HOUSTON  (19)  TEXAS  (LOCATED:  5134  GLENMONT  DRIVE) 


its  engineering  division.  Telonic 
Engineering  Corp.,  to  Laguna 
Beach,  Calif.  The  manufacturing 
division  continues  operation  in 
Beech  Grove,  Ind. 


News  of  Reps 


VIBRATING 

CAPACITOR 


h'ouR  new  sales  reps  ha\c  been  ap¬ 
pointed  by  Clcvitc  T  ransistor  Prod¬ 
ucts,  W'althain,  Mass.: 

McDowell  Redlingshafer  Sales 
Co.  takes  care  of  Missouri.  Kansas, 
Nebraska  and  western  Iowa. 

Rav  Johnston  Co.  cosers  Wash¬ 
ington,  Oregon.  Idaho.  Montana 
and  British  Columbia. 

CIciidon  Co.,  Ltd.,  will  handle 
the  provinces  of  Ontario  and 
Quebec  in  Canada. 

Jack  C>eartncr  will  sell  the  line 
in  the  state  of  Florida. 


A  vibroting-reed  type 
capacitance  nnodulator  for 
use  in  measuring  currents 
as  low  as  1 0  ~  amperes. 

long  term  stability  for 
process  control.  Drift  ±0.2 
millivolts  per  day,  non-cum. 

Write  for  Catalog  523. 


Erie  Resistor  Corp..  Erie,  Pa.,  has 
appointed  seseral  sales  reps  for  var¬ 
ious  products. 

Janies  Eckcrsley  will  handle  all 
products  for  the  Distributor  Di\i- 
sion  in  the  Northwest  territory 

Braiinm  Sales,  Inc.,  will  sell  all 
products  marketed  by  the  Distribu¬ 
tor  Disision  in  the  Southwestern 
territory. 

Harold  Moyer  will  handle  the 
sale  of  amplifier  kits,  a-m/f-m 
tuners,  and  si-krie-o  cartridges  for 
the  Mid-.\tlantic  territory . 

Martin  &  Dial,  Inc.,  will  do  s;imc 
in  Virginia. 
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8'/^  X  1 1  paper 
10  mv/ineh 
One  second  full  scale 


The  G.  S.  Marshall  Co.  of  San  Ma¬ 
rino,  Calif.,  has  been  appointed 
manufacturers’  rep  to  handle  Non- 
Linear  Systems.  Inc.  digital  ‘volt¬ 
meters  and  associated  products  in 
the  Southern  California  area.  NT.S 
sales  will  be  handled  by  the  Gawlcr- 
Knoop  Co.  in  the  metropolitan 
New  York  area;  New  Jersey;  eastern 
Pennsyhania;  Delaware;  Marvland; 
District  of  Columbia;  and  parts  of 
Virginia. 


Uses  electro-sensitive  chart  paper.  Multiple  chart 
speeds.  Response  to  60  c-p-s,  sensitivity 
2  mv/mm.  Available  from  one  to  four  channel 
and  as  student  model. 


ER-20^^^  $275.11  per  channel  for 

multichannel,  $225.11 

single  channel. 

(This  unit  also  available  up  to  40  channel  event  recorder) 


Phil  Ckildstcin  was  rcccnth'  ap¬ 
pointed  sales  engineer  in  the  Phila¬ 
delphia  office  of  E’astem  Associates, 
Inc.,  electronics  cnginc-cring  reps. 


Chopper  stabilized  d-c  pre-omp  for  meter  movement 
type  recorders.  10  mv  across  1  megohm  produces  1 
ma.  in  1500  ohms. 


Maury  Farber  Associates  will  han¬ 
dle  the  product  line  of  American 
Microphone  Mfg.  Co.,  Rockford, 
111.,  in  upstate  New  York. 
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TOROIDALS 

HARDER  TOROIDAL  COIL  WINDING  AAACHINES 
are  industry's  standard  of  performance,  economy  and  versatility. 


HARDER 

Model  'M'  shown 


See  R.  E.  Anderson's  AIEE 
papers,  "AAagnetic  Amplifier 
Design,"  C  &  E,  AAay  1 958  for 
performance  details.  Limited 
number  of  reprints  of  this 
paper  available,  write  us  for 
your  free  copy. 


DONALD  C.  HARDER  CO 

3710  MIDWAY  DRIVE,  SAN  DIEGO  10,  CALIFORNIA 
PHONE  Academy  2-5240 
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I  RCI^r  most  widely  utod 

ELiCTROmC  SUPPLY  UUIDE 


ALLIED’S 

COMPLETE  452-PAGE 

1959  CATALOG 


your  best  buying  guide  to 
the  world’s  largest  stocks  of 
EUaRONIC  SUPPLIES  FOR  INDUSTRY 

Simplify  and  speed  your  purchasing  of  elec¬ 
tronic  supplies  and  equipment;  send  your  or¬ 
ders  to  us  for  fast  shipment  from  the  world’s 
larged  stocks  of  electron  tubes  (all  types  and 
malces),  transistors,  test  equipment  (see  our 
money-saving  knight-kits),  audio  equip¬ 
ment  and  electronic  parts.  Our  expert  Indus¬ 
trial  supply  service  saves  you  time,  money 
and  effort.  Send  today  for  your  free  1959 
ALLIED  Catalog — your  complete  Buying  Guide 
to  quality  Electronic  Supplies  for  Industrial 
and  Communications  use.  — 

ALLIED  RADIO 

100  N.  Wstiwii  Avsh  D*pt.  I  l-M 
CMcoae  00,  lllinol*  _ 


•  Traatislsrs  t  DMm 

•  Raley*  R  SwUcbes 

•  Treatfeneert 

•  TeUt  (AR  Tyset) 

•  Test  Eseipaieol 
e  AN  Ceeeecter* 
e  Racks  t  Chassis 
a  Teals  A  Haniwara 
e  KNIGHT  Feblic 

AMress  A  Raaiaa 
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in  Santa  Clara  Couni/c 
Califomia! 

It  pays  to  modernize  your 
marketing  plans  first!  Take 
a  second  look  at  the  West. 
You  may  be  overlooking  a 
new  opportunity. 

Study  all  cost  factors. 

The  best  modernization 
plan  could  easily  demand  a 
new  plant  at  the  electronics 
center  of  the  West . . . 
in  Santa  Clara  County,  Calif. 

FIND  OUT  MORE  about 
this  area  for  pleasant  living 
and  working  at  the  South¬ 
ern  tip  of  San  Francisco  Bay. 

Send  for  the  free  booklet, 
"What  does  Santa  Clara 
County,  California  oflfer 
the  ELECTRONICS 
INDUSTRY.^’’ 


GREATER  SAN  JOSE 
CHAMBER  OF 
COMMERCE  ' 

D*pl.  9,  SfHi  Jess,  California 


SAN  JOSE 
Santa  Clara  County 
CALIFORNIA 
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using 
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HALF 

your 

potential 


are 


in  your  present  fob? 


MISSILE  GUIDANCE  •  TELEMETERING 
AIRIORNE  RADAR  •  MISSILE  HY. 
DRAULICS  t  MARINE  HYDRAULICS 
SONAR  t  ANTI-SUIMARINE  WARFARE 


Because  of  the  diversity  and  rapidly 
increasing  demands  for  our  products, 
you  have  the  challenging  opportunity 
here  at  Bendix-Pacific  to  construc¬ 
tively  apply  all  your  talents. 


There  are  important  career  positions 
open  NOW  at  all  levels  in  our  small, 
independent  engineering  groups  in 
these  fields  — 


Pleat*  write  W.  C.  Walker  your 
qualifications  or  fill  in  the 
coupon  and  moil  it  today. 


W.  C.  Wilker,  Eniineerini  Empltym't  Mgr. 
Btneii-Pacific,  Bendii  Ayiatisfl  Cerp. 

11*04  Siierman  Way,  Na.  Hollyw***,  Calif. 

I  am  interested  in  {check  one) 

□  Electrical  □  Mechanical  Engineering 
I  am  a  graduate  engineer  with _ 

degree. 

I  am  not  a  graduate  engineer  but  have 
_ years  experience. 


Address - 

City - 

Zone—  i-State- 


NEW  BOOKS 

Analysis  and  Control  of 
Nonlinear  Systems 
By  Y.  H.  KU. 

The  Ronald  Press  Co.,  New  York, 
1958,  360  p,  510.00. 

Though  the  rapid  development 
which  has  characterized  the  field  of 
electrical  engineering  in  recent 
years  has  focussed  attention  on  the 
problems  connected  with  nonlincai 
systems,  the  number  of  books  deal¬ 
ing  with  this  subject  from  the  point 
of  view  of  the  engineer  has  up  to 
recent  date  been  pitifully  small. 
ITius,  the  publication  of  Dr.  Ku’s 
volume  is  an  esent  of  importance 
to  engineers,  not  only  because  the 
author  is  one  of  the  foremost  in¬ 
vestigators  in  the  field  of  nonlinear 
systems  but  also  because  he  has 
w’rittcn  a  well-organized  and  up-to- 
date  book. 

Roughly  the  first  half  of  the  book 
deals  with  the  methods  used  to 
study  phenomena  occurring  in  first 
and  second  order  nonlinear  systems. 
All  the  known  methods  for  obtain¬ 
ing  approximate  solutions  of  both 
autonomous  and  forced  systems  arc 
described  and  illustrated  by  well- 
chosen,  completely  worked  out  nu¬ 
merical  examples.  The  third  quar¬ 
ter  of  the  book  deals  with  the 
analysis  of  higher  order  systems.  In 
these  chapters  the  author  presents 
his  powerful  extension  of  the  phase- 
plane  method  and  the  phase-space 
method.  The  last  part  of  the  work 
deals  with  the  analysis  and  control 
of  nonlinear  feedback  systems. 

TTicre  arc  scseral  techniques 
which  the  author  succcssftrlly  em¬ 
ploys  to  give  clarih’  to  the  exposi¬ 
tion.  As  mentioned  above,  the 
analytical  procedures  are  well  illus¬ 
trated  with  practical  examples.  The 
important  results  arc  pinjjointcd  by 
precisely  stated  theorems.  Appro¬ 
priate  discussion  contrasting  the 
behavior  of  linear  and  nonlinear 
systems  is  presented  in  proper 
perspective.  Thoughtfully  selected 
problems  arc  appended  to  each 
chapter,  making  this  hook  a  suitable 
text  for  graduate  and  senior  stu¬ 
dents.  A  chronological  bibliography 
consisting  of  733  references  pro¬ 
vides  full  documentation. 

While  the  presentation  of  sub- 


Reduce  costs 
in  high  powered 
TACAN  systems 


Tetrode  Cavity 


Here  ie  a  typical  example  of  J-V-M 
Microwave  Company’s  ability  to 
coordinate  its  enRineering  experi¬ 
ence  and  facilities  with  those  of 
equipment,  component  and  tube 
manufacturers.  This  L-Rand  tet¬ 
rode  cavity  is  considerably  less 
expensive  than  the  klystron  which 
it  is  designed  to  replace.  The  cavity 
is  for  operation  in  the  900  to  1250 
megacycle  range.  It  employs  the 
latest  advancement  in  high  pow¬ 
ered  tetrodes. 

Many  other  tube-cavity  combi¬ 
nations,  including  airborne,  and  a 
wide  variety  of  other  microwave 
components...  antennas...  wave 
guide  adapters... mixers... multi¬ 
pliers...  duplexers...  etc....  can  be 
supplied  to  your  specifications.  We 
have  complete  design,  engineering, 
manufacturing  and  testing  facili¬ 
ties.  Our  expert  microwave  engi¬ 
neers  will  work  in  close  coordina¬ 
tion  with  you  from  blueprint  to 
actual  installation. 

Tell  us  about  your  requirements. 
Ask  for  information  and/or  quota¬ 
tions  on  any  microwave  compo¬ 
nent.  Let  us  prove  that  we  can  give 
you  complete  satisfaction — and 
save  you  time,  money  and  man- 
power.  Request  cat- 
alog  on  our  full  line 
W  of  standard  items. 


*303  W.  47TH  $T.  •  BROOKFIELD,  ILL. 
Fhmi*;  MUntw  S-aOOO  TWX;  BrMkftoM,  M.  374*6 
ENGINEERS  AND  BUILDERS  OF  ALL 
TYPES  OF  MICROWAVE  COMPONENTS 
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jcct  matter  per  sc  leaves  nothing 
to  be  desired,  this  reviewer  is  most 
impressed  with  the  consistent  phi¬ 
losophy  underlying  the  presenta¬ 
tion.  The  author  recognizes  the 
three  stages  through  which  under¬ 
standing  of  physical  systems  pro¬ 
gresses:  analysis  of  linearized  sys¬ 
tems,  analysis  of  nonlinear  systems 
and  synthesis  of  nonlinear  systems. 
In  connection  with  feedback  con¬ 
trol  systems,  the  author  summa¬ 
rizes:  “.  .  .  In  short  the  newest 
asprcct  of  feedback  control  is  the 
development  of  the  theory  of  non¬ 
linear  control!  Remove  the  artificial 
limit  (boundars  )  X  of  linear  con¬ 
trol!  All  Nature’s  secret  possibilities 
arc  available  to  help  the  feedback.” 

ITius  we  have  arrived  at  the  third 
stage:  linear  and  nonlinear  elements 
can  be  used  to  control  system  per¬ 
formance.  The  integration  of  non¬ 
linear  and  linear  devices,  once  the 
effects  of  both  can  be  completely 
evaluated,  allows  the  full  exploita¬ 
tion  of  all  physical  phenomena. — 
Fxon  Brennkr,  The  City  College 
of  N.  y..  New  York  31,  N.  Y. 


The  Computer 
And  The  Brain 

By  IOHN  von  NEUMANN. 

Yale  University  Press,  New  Haven, 
Connecticut,  1958,  82  p.  S3.00. 
John  Von  NF.rrMANN,  one  of  the 
renowned  mathematicians  of  our 
time,  had  been  scheduled  to  deliver 
the  Silliman  Ixcturcs,  at  Yale  Uni¬ 
versity  during  the  spring  of  1956. 
Ills  untimely  death,  and  sc-vcrc  ill¬ 
ness  which  preceded  his  death, 
made  both  the  delivers-  of  the  lec¬ 
tures,  and  even  the  completion  of 
the  manuscript,  an  impossibilitv. 
The  unfinished,  and  fragmcnt.iry 
manuscript  he  had  been  working  on 
has  been  published  however  anet 
provides,  even  in  its  incomplete 
form,  a  stimulating  introduction  to 
a  topic  which  must  inevitably  be  of 
increasing  interest  not  only  to  en¬ 
gineers.  but  to  mathematicians, 
neurologists,  psychiatrists  and  lay¬ 
men  alike. 

'ITic  topic  of  \^)n  Newmann’s 
lecture  series  was  to  have  been  “llie 
Computer  and  the  Brain.”  It  was 
to  have  been  “an  approach  to  the 
understanding  of  the  nervous  sys¬ 
tem  from  the  mathematician’s 


Gamewell 


UMarity  ±3%  and 
Power  Rating  2w  ^ 
85°  C  doratod  to  0 
at  150°  standard  — 
200°C  intormittent 
operation  available 


RVC-tT  Specifications 
'h"  Trinmisr  Pet 

Ratini  (waitt)  2 

Toiqua  (or.-ia.)  Ma<.  I. 

spacial  lii(h  torque 
available 
Weifht  (ounces) 

Resistance  Ranie 
ZOO  to  SOK’ 

Electrical  Function  Antle 
320* 

Voltafe.  Ma>.  (insulation) 
1000  DC 

Linearity,  Standard  (%}  ^ 

MOOR  avaiteble 

Notes:  Shaft  lock  nut  is 

supphod. 


High  Performance  and  Low  Cost 


Improve  performance  of  your  electrical 
and  electronic  circuitry  with  thia  new 
RVG-8T  H'  Trinuner  Potentiometer. 

Excellent  performance  characteriatics  for 
ita  type  and  aiae.  Windinica  are  on  carda  or 
mandrela,  uaually  with  wire  temperature 
roeiScient  of  20  pfun.  Body  in  one-piece 
phoaphor  bronze,  nickel  plated;  terminala 
are  sold  plated:  atop  pina  and  ahaft  are  of 
atainieaa  ated;  precioua  metal  contacta  are 


uaed  throughout.  Inaulation  ia  deaicned  to 
withatand  fOOO  volts  DC. 

Available  now!  RVG-8T  is  stocked  in 
standard  resistance  ranees.  100  ohms  to  SOK 
ohms  —  up  to  lOOK  ohm  available.  Can  be 
supplied  with  precision  potentiometer  tol¬ 
erances.  aervo-mount,  or  for  20(PC  inter¬ 
mittent  operation.  Write  for  prices  and 
catalof  sh^  today. 


THB  OAMKWKI.I.  COMWANV 

Nowien  Upper  Falls  64,  Mass. 


PRECISION  POTENTIOMETER  OlVISION 


GAS  S 
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MEW  ISSUE  This  now  issvo  of  Common  Sfock 

is  boing  sold  to  tho  gonorol  public  by  a  group  of 
undorwrHors,  including  tho  undorsignod.  Tho  offoring 
is  modo  only  by  moans  of  fho  official  Prospoctus. 

k  100,000  Shares 

Sanborn  Company 

Common  Stock  ($1  Par  Value) 

k  Price  $16  per  Share 

In  addition  to  the  100,000  shares  being  oNered  for  cash  by  the  underwriters, 
Sanborn  Company  is  also  offering  to  the  holders  of  its  6%  cumulative 
Proforrod  Stock,  $2S  par  value,  two  shares  of  Common  Stock  in  exchange 
fer  each  share  of  such  Preferred  Stock.  A  total  of  18,S30  shares  of  Common 
Steel  will  be  to  issued  if  all  the  Preferred  Stock  now  outstanding  it  sur> 
rend  red  for  such  exchange. 


You  ore  invitod  to  ask  for  a  Prospoctus 
describing  thoso  shares  and  tho  Company's 
business.  Any  undorwritor  qualifiod  to  soil  securities 
in  this  state  will  be  glad  to  give  you  a  copy. 

Paine,  Webber,  Jackson  &  Curtis  The  First  Boston  Corporation 
Estabrook  &  Co.  Kidder,  Peabody  &  Co.  Lee  Higginson  Corporation 
F.  S.  Moseley  &  Co.  Stone  &  Webster  Securities  Corporation 
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sets  terminals  faster 


THE  NEW  BLACK&WEBSTER  ELECTROSET 


point  of  view”  and  was  to  have 
drawn  from  “that  body  of  cxjx'ri- 
cncc  which  has  grown  up  around 
the  planning,  evaluating  and  cod¬ 
ing  of  complicated  logical  and 
mathematical  automata”,  the  prime 
examples  of  which  arc  the  large 
electronic  computing  machines. 

The  manuscript,  as  published,  is 
quite  brief.  Approximately  the  first 
half  is  dcvotcxl  to  an  introduction 
to,  and  survey  of,  both  analog  and 
digital  computers.  The  last  half  is 
devoted  to  a  discussion  of  the  nerv¬ 
ous  system  and  to  a  comparison  of 
some  aspects  of  the  nersous  system 
to  corresponding  aspects  of  modern 
computers.  The  questions  of  size, 
speed  and  dissipation  arc  discussed. 
After  reading  this  section,  one  is 
left  marsclling  at  the  remarkable 
efficiencs'  of  the  brain. 

For  this  resiewer,  however,  the 
brief  discussion  of  precision  seemed 
to  hold  the  most  far-reaching  im¬ 
plications.  Due  to  the  logical  depth, 
i.c.,  the  very  large  number  of  cas¬ 
caded  steps,  of  modern  digital  com¬ 
puters  and  the  resulting  accumula¬ 
tion  of  errors  which  arc  introduced, 
it  is  necessary  to  carry  through  the 
machine  a  very  high  precision,  of 
perhapis  1 2  decimal  places,  esen 
though  the  input  data  may  fre- 
quciitlv  be  known  to  perhaps  only 
three  or  four  places. 

'Fhe  nersous  system  on  the  other 
hand  transmits  information  by 
using  essentially  a  sort  of  frequency 
modulated  pulse  train,  a  system 
which  is  inherently  of  low  precision 
(but  high  reliability). 

'Fhe  inference  to  be  drawn  is 
that  the  nersous  system  somehow 
manages  its  extremely  complex  op¬ 
erations  with  much  less  logical 
depth. 

W'c  arc  thus  led  to  conclude  that 
the  language  utilizx^d  by  the  brain, 
in  both  its  logic  and  mathematics, 
must  differ  considerably  from  those 
languages  to  which  our  normal  ex¬ 
perience  refers.  This  leads  to  the 
final  conclusion  that,  as  mathemat¬ 
ics  is  applied  to  the  study  of  the 
brain,  not  only  will  broader  under¬ 
standing  of  the  brain  result,  but 
scrv  probably  knowledge  of  the 
brain  will  effect  our  understand¬ 
ing  of  mathematics. — Jack  Hahn, 
Piipin  I^b.,  Columbia  University, 
\ew  York,  N.  Y. 

(Continuad  on  pogo  17t) 


t/ian  any  production  tool  you  have  ever  used 


The  new  Black  &  Webater  ELECTROSET 
is  an  all  electric  solenoid -opera  ted  high 
production  tool  for  setting  standard  turret 
type  or  seamed  terminals.  speeds  up 
production,  reduces  costt  because  it  auto- 
matic,  accurate  —  and  lightning  fast. 

OPERATION— Terminals  are  fed  to  staking  nest  automatically  from  8*  vibrator  feeder.  Opera¬ 
tor  simply  places  board  over  terminal  and  triggers  Electropunch,  staking  terminal  in  the  board.  As 
operator  withdraws  board,  feed  automatically  advances  new  terminal  to  nest. 

FASTER  PRODUCTION— limited  only  by  operator  speed  in  feeding  board.  ELECTROSET  has 
achieved  rates  to  3600  per  hour. 

CONTROLLED  IMPACT — careful  control  through  variable  voltage  transformer,  capable  of 
varying  impact  from  feather  touch  to  3500  lbs.  Accurate,  positive  “punch”  eliminates  rejects  from 
too-lignt  or  too-heavy  blows. 

EASY  POSITIONING— light  beam  under  punch  head  indicates  exact  terminal  location,  when 
terminal  is  hidden  by  board. 

VERSATILE- adaptable  to  feeding  and  setting  contacts,  pins,  shoulder  studs  and  plug  nuts. 


SEND  SAMPLE  TERMINAL  FOR  EVALUATION. 


DEPT.  E.  44$  WATERTOWN  STREET.  NEWTON  51,  MASSACHUSETTS 
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Professional  Opportunities  Are  Available  For 

Electrical  Engineers 

with  interest  and  experience 
in  the  following  fields: 

e  Design  and  Development  of: 

Industrial  Electronics  and  Power 
Controls  and  Instrumentation 
Electronics 

•  Operation  &  Maintenance  of 
Nuclear  Devices 


For  information  please  write  to: 
Personnel  Manager 

Brookhaven 

National 

Laboratory 


UPTON,  LO 


^  Jo  J  Ctsttrfir 
^  fisetau  Kettmk  ’  ^ 

^  taS  Omltfmnt  ^  ^ 


“measures 

PHASE  ANGLE 


0*  to  360? 

±1« 

^  ACCURACY 

I  20  cps  to 
/  20,000  cps 


I  i 


THUMBNAIL  REVIEWS 


tVrite  for  list  of  Products 


siNci 

?90l 

131  So  Columbui  Avrnuf  •  Mount  Vrrnon,  N  V 


SIGMUND  COHN  CORP, 


Pnncipk'<  of  Klectronics.  By  R.  II. 
Krackhardt,  Ronald  Press  Co.,  New 
York,  1958,  276  p,  $7.50.  This  in¬ 
troductory  textbook  for  sophomore 
or  junior  level  electrical  engineering 
students  sets  forth  the  basic  scientific 
principles  which  underlie  all  elec¬ 
tronic  systems. 


Electric  Contacts  Handbook.  By  R. 
Holm,  Springcr-Verlag,  Berlin,  Ger¬ 
many,  1958,  522  p,  nM52.50.  niis 
completely  rewritten  third  edition 
of  “Die  technische  Physik  der 
elektrischen  Kontakte”  should  be  of 
value  to  those  concerned  with  circuit 
breakers,  relays,  terminals,  micro¬ 
phones,  current  collectors,  commu¬ 
tators  and  other  devices  that  operate 
with  electric  contacts,  .^mong  the 
topics  covered  are  construction  and 
film  resistance;  friction  and  wear; 
commutation;  arcs,  arc  quenching 
and  material  transfer  in  switching 
contacts. 


^OATio 

•Atenj/ve  1 


*^00121 
®'’ow„  4- 
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Mathematics  for  Science  and  Eiigi- 
nccring.  By  P.  L.  .Mger,  McCraw- 
mill  B(W)k  Co.,  Inc.,  New  York, 

1957,  560  p,  $6.95.  Designed  for 
self-study,  this  text  covers  mathe¬ 
matics  from  the  elementary  school  to 
college  level.  Emphasis  is  placed  on 
complex  numbers,  infinite  series  and 
methods  of  approximation. 

Fluorocarbons.  By  M  A.  Rudner, 
Reinhold  Pub.  Corp.,  New  York, 

1958,  258  p,  $5.75.  General  prop¬ 
erties  and  chemistry  of  fluorocarbon 
materials  such  as  (Teflon,  Huoro- 
thene,  etc.)  arc  covered  along  with 
processing  techniques.  Of  particular 
intcrc-st  to  the  electronic  engineer 
are  the  chapters  on  ‘‘Effects  of  Fabri¬ 
cation  on  the  Properties  of  Teflon” 
and  ‘‘Electrical  Applications”.  The 
latter  covers  crystal  and  tube  sockets, 
connectors,  insulators  and  other  com¬ 
ponents. 

Bibliography  of  Radio  Noise  and  Inter¬ 
ference.  By  C.  D.  Lunden,  Interna¬ 
tional  Electronics  Engineering  Inc., 
425  15th  St.  N.W.,  Washington  4, 
D.  C.,  257  p,  $12.00.  Detailed  guide 
to  published  information  on  factors 
that  degrade  signal-to-noise  ratio  in 
electronic  systems. 

.\ccounting  Guide  for  Defense  Con¬ 
tracts.  By  P.  M.  Trueger,  Com¬ 
merce  Clearing  House,  Inc.,  522 
Fifth  .\ve..  New  York,  N.  Y’.,  2nd 
Ed.,  1958,  464  p,  $12.50.  What  to 
look  for,  what  is  required,  what  the 
government  expects  in  cost  account¬ 
ing  record  and  its  position  on  allow¬ 
able  and  unallowable  items  arc  some 
of  the  subjects  covered  in  this  hand- 
b<H)k  along  with  stretch-outs,  termi¬ 
nations  and  cutbacks  of  production 
contracts,  and  public  vouchers  un¬ 
der  cost-fee  contracts. 


CIRCLE  247  READERS  SERVICE  CARD 


J  WmInMthml  Mnglnmmrlng 

tOSOS  Awg.,  AM. 


CIRCLE  24*  READERS  SERVICE  CARD 


Electrical  Coil  Windings 


For  40  years  .  .  .  spedalizing  in  all  types  of  coils  to 
enstomers’  specifications.  Design  or  engineering  assist* 
anoe  available  on  request. 


SINCE  1S17  ' 

65  Pavilion  Avenue  Providence  5,  Rhode  Island 


( 
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DOPPLER  NAVIGATION  SPECIALISTS 


Work  on  advanced  doppler  radar  navigation 
and  guidance  projects  at  Raytheon. 


Some  of  the  most  interesting  and  vital  pro* 
jects  of  the  day  are  now  in  the  works  at 
Raytheon’s  Maynard  Laboratory. 

Challenging  assignments  are  given  to  engi¬ 
neers  with  specialized  radar  experience  in 
doppler  navigation  and  guidance  systems... 
and  to  others  with  backgrounds  in  radar 
interested  in  working  with  these  new  systems. 


Are  you  a  circuit  design  engineer, 
microwave  design  engineer,  product 
design  engineer,  or  systems  engineer 
with  radar  experience? 

PLEASE  CALL  COLLECT.  Ask  for  John  J. 
Oliver  atTWin  Oaks  7-2945,  Ext  246,  or  write 
him  for  details.  He’ll  be  glad  to  arrange 
an  appointment  at  your  convenience. 


RAVTHBON  MANUFACTURING  COMPANY 

Maynsircl  Labomtory 

P*  O.  aox  STB,  Maynard,  MassaeliunotiB 


£xc«//«nce 
in  EInttronics 
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write  for  this  MANUAL 
HIGH  VOLTAGE 
BREAKDOWN  Testing 


Precision 

Apparatus 

FOR 

Engravino 
Namaplatts 
Fint  Routing  Work 
Profiling  Small 
Objacts 

Making  Small  Ditt 
and  Mold* 


INDUSTRIAL  ELECTRONICS 
HANDBOOK 


COMMENT 


NIW  HEAVY- 
DUTY  2  «  3 
DIMENSIONAL 
ENGRAVER 


JVST  1‘VHLISH EU — Over  100  experli'  sup¬ 
ply  authoritative  descriptive  and  reference 
niateriai  on  ali  phases  of  industrial  elec¬ 
tronics  and  control.  Concise  and  practical, 
this  handbook  covers  basic  enKineerinK  and 
mathematics,  physical  laws,  control  ele¬ 
ments,  power  supplies,  control  circuits,  cir¬ 
cuit  applications,  mechanical  design,  ulti¬ 
mate  utilization  re<iuirementa,  and  technical 
information  sources.  Components  and  de¬ 
vices  are  described  from  the  standprdnt  of 
application  and  users’  needs.  I’repared  by  a 
Stair  of  SpeetiilistH.  b.v  \V.  I».  Coek- 

rell.  General  Kleetrle 


Noisefree  Enclosure  Openings 

Two  aspects  of  the  article  “De¬ 
signing  Noisefree  Enclosure  Opcii- 
ings”  (p  48,  Aug.  29)  should  be 
clarified  in  order  to  make  the  article 
more  useful. 

In  the  first  sentence,  Mr.  .\rnold 
.\lbin  states  that  “Openings  for 
control  shafts,  meters  and  ventila¬ 
tion  may  permit  radiation  of  clcc- 
tiomagnetic  energs  from  transmit¬ 
ters  .  .  .”  etc.  "Phis  is  certainly  true, 
but  the  waveguide-attenuator  ap>cr- 
ture  proposed  by  Mr.  Albin  is 
difficult  to  apply  to  a  control  shaft. 
Of  course,  if  the  control  does  not 
have  to  be  changed  often,  it  mav 
be  scrcwdrivcr-adjustcd,  with  an 
access  aperture  of  the  tvpc  de¬ 
scribed  for  the  screwdriver.  How¬ 
ever,  if  the  shaft  is  to  be  contmu- 
oiislv  controllable  from  outside  the 
unit,  it  must  run  through  the  aper¬ 
ture.  With  a  metallic  shaft  the 
system  then  becomes  a  coaxial  line, 
with  excellent  energv'  propagation 
in  its  characteristic  TP]\I  mode. 
Some  improvements  may  be  gained 
if  an  insulating  shaft  is  used,  but 
the  high-frequency  dielectric  line 
formed  by  the  .shaft  will  permit  an 
outward  flow  of  cnergv’  appreciably 
higher  than  that  predicted  bv  wave¬ 
guide-attenuator  theory. 

A  procedure  familiar  to  the  w  riter 
for  reducing  r-f  leakage  when  a 
shaft  runs  through  a  panel  is  to 
utilize  a  concentric  spring-finger 
ground  to  the  shaft  at  the  panel. 
For  microwave  equipment  of  rela¬ 
tively  narrow  bandwidth,  a  panel 
bearing  may  be  fabricated  in  the 
shape  of  a  noncontacting  choke. 

T4ie  second  point  concerns  the 
lower-frequency  limit  of  the  pub¬ 
lished  curves.  The  curves  are  valid 
down  to  zero  frequency.  In  one 
particularly  important  application, 
they  hold  for  radiation  fields  at 
power-line  frequencies. 

Eiicfnf.  H.  Kopp 
Montfrfy  Park,  Cai.if. 


MAGNETIC 

RECORDING 

TECHNIQUES 


JUST  PUBL/SHED— Given  a  realis¬ 
tic  coveratte  of  principles  of  the  re¬ 
cording  and  reproduclna  processes, 
recordinB  materials  (Including  the 
theory  of  ferromaKnetlsm),  recordinK 
mechanisms,  and  established  design 
standards.  Shows  desljrn  methods  for 
the  various  elements  of  the  system. 
Includes  all  necessary  definittons, 
diafcrams,  and  formulas.  Hy  W.  Karl 
Stewart,  rhlef  1‘rnflurt  Knaineer,  The 
Standard  Register  Co.  2HM  pp.,  I.’IO 
Hills..  nR.ne. 


^  2-75 

Ctotimeter 

Rsng* 

Sand  For  IHoftrotod  Cotoleg* 

MICO  INSTRUMENT  CO. 

74  Tr^wferi^V*  St.  Cambri^y*  M.  AAom. 
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ELECTRON-TUBE  CIRCUITS 


r)iscus.s.-s  and  evaluates  the  fundamental 
properties  of  elitctron  tubes  and  their  cir¬ 
cuit  oiierations — analyzes  tuneil  and  un¬ 
tuned  amplitlers — and  takes  up  in  detail 
circuits  essential  to  modern  electronic  sys¬ 
tems.  Includes  many  different  kinds  of 
voltage,  vldi-o,  and  power  ampllflera.  and 
electronic  computinR  circuits.  Second  edi¬ 
tion  covers  RC  feedback  amplifiers,  solid 
state  electronics,  clamping  theory,  f-m  dis¬ 
criminators,  and  oth.-r  modern  develop¬ 
ments.  Scores  of  practical  examides  show 
llest  applications.  R.v  Samuel  Seely,  Prof, 
and  Head.  Depl.  of  Klert.  Knap.,  Case  Inst, 
of  Tech,  Second  Kditlon.  MRS  pp..  7:<R 
Ulus..  Rin.SO. 


JUST  PUBLISHED 


D*tign 

Productiow^ _ 

Installation  _ 
Maintonanco* 


"Praitltoi  Hi-Rof  Tpstinf"  •!*♦- 
Hum  prMcdwrM  far  Mtting  up 
bath  AC  and  DC  Mfh  voHag# 
ImH  of  motorials  and  apalpmant 
gwd*  M  cablos,  wMnp,  com- 


Shows  how  to  get  your  professional  en- 
gine.cr's  license  more  easily  —  how  to 
apply,  how  to  take  oral  and  written 
exams,  how  to  write  experience  record, 
etc.  Explains  slate  laws,  how  exami¬ 
ners  evaluate  experience,  examination 
room  procedure,  and  other  practical 
.aids.  Applicable  in  all  states.  By  John 
'O.  Constance.  262  pp.,  SS.SO. 


traWaformora. 

Sand,  today,  It  your  copy  of 
tbia  waoful  manwol. 


HYF>OT* 

. .  .  High  falantial  Taat 

Inatramonta  moaawra  look- 

ago  currant  and  dialoctrk  I 

atrangth.  PartaMa,  hanch 

and  Mobila  madola  with 

AC  and  DC  tMt  potontMa. 

HYPOT  Modal  412,  illuatrotod,  tMt  poten¬ 
tial  0  to  1S00V-AC  indkotM  inaulotion 
brookdofwn  and  okcoasiva  loakogo  currant 
with  gUw  lompa  (oudiMo  indicator  op¬ 
tional)  I . $137.50 

4.3S.1  i 


McGraw-Hill  Roak  Vo.,  Dopt.  1-10-34 
327  W.  41tt  St.,  Now  York  36,  N.  Y. 

Send  me  bookist  checked  below  for  10  davx’  e.eiui 
nation  «>  apprmal.  In  10  days  I  will  remit  for 
book!*)  1  keep  plu.  res  rente  tor  delirery  roete,  ami 
return  unwanted  bixikle)  poetpald.  (We  pay  delirery 
mete  if  you  remit  with  this  roopon  -  same  mum 
pririteae. ) 

□  .t'nrkrril  Indotl.  Elaatraniet  Handkoak.  t22.H 
n  Stewart— Maaaatie  Itacordina  Taehniaaee,  U.M 

□  Seely  Electros. Take  Circalta.  IIO.SO 

~  t'lmetance— Hew  te  Beceaie  a  Prat.  Enar..  tS.M 


(PRINT) 

Name. . . . 


Author  Albin  likewise  noted  the 
second  point: 

While  your  editor  was  quite 
accurate  in  his  condensation  of  iny 
article  ...  I  would  like  to  jjoint 
out  that  in  theory,  the  curves  actu- 


Addrmi . 


('irtupftnr . 

Ponlrloo . 

F*r  fHm  tfid  ttrint  •uttid*  U-S. 

ao.a44a  MnCpwaoi .  U III  IntM  il  V  A. 


3781 W.  Nhwoot  Ava.  •  Chkoua  II,  HHnola 
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Recent  Raytheon  achievement  in  Radar 


MOVING-TARGET  INDICATOR 
is  just  one  of  the  many  dra¬ 
matic  achievements  Ra^heon 
engineers  are  nuking  in  radar 
every  day.  This  development 
applies  the  electronic  memory 
of  a  recording  storage  tube  to 
a  standard  plan-position  indi¬ 
cator  (PPI). 

ADVANTAGES:  (1)  trail  of  the 
moving  target  is  displayed  on 
the  scope  to  permit  immediate 
analysis  of  target  course  with¬ 
out  the  necessity  of  manual 
plotting.  (2)  Scope  brightness 
is  uniform  and  at  a  sufficient 
level  for  lighted  area  viewing! 

HOW  IT  WORKS:  both  live  and 
stored  data  are  shown  on  a  two- 
layer,  two-color  phosphor  CRT 
on  a  time-shared  basis  — the 
stored  pattern  being  read  out 
onto  the  scope  in  the  time  be¬ 
tween  successive  PPI  sweeps. 
A  yellow  dot  indicates  the  tar¬ 
get  and  a  blue-white  trail  de¬ 
picts  the  history  of  its  motion. 


To  the  man  who  is  looking  for 
FRONTIER  PROJECTS  IN  ELECTRONICS: 


As  an  engineer  or  scientist  who  wants  to  accom¬ 
plish  more  in  1958,  you  naturally  want  to  be 
where  new  things  are  happening. 

Whatever  your  specialized  background  and 
interests,  chances  are  you’ll  find  a  current 
Raytheon  project  that  offers  exceptional  oppor¬ 
tunity  for  you  to  put  your  scientific  skill  and 
creative  imagination  to  work.  ’ 

Raytheon’s  constant  expansion  diiring  1958 
covers  advanced  activities  in: 

COMMUNICATIONS  (Commsrcial  and  Military)  — 
scatter,  microwave  relay,  multiplex,  mobile 
transistorized  equipment. 

COUNTERMEASURES— radar  countermeasures 
equipment,  advanced  study  projects. 


In  £/«c(fon/c* 


RADAR  (PuIm  and  CW  Systams)— search,  fire  con¬ 
trol,  bombing,  navigation,  and  guidance,  air- 
traffic  control,  weather  and  marine,  military  and 
commercial. 

MARINE  EQUIPMENT— submarine,  ship  and  air¬ 
borne  sonar,  depth  sounders,  direction  finders, 
radars. 

GUIDED  MISSILES  — prime  contracts: 

Navy  Sparrow  III  (air-to-air) 

Army  Hawk  (ground-to-air) 

MICROWAVE  TUBES —“Amplitrons,”  magnetrons, 
klystrons,  traveling  wave  tubes,  storage  tubes, 
backward  wave  devices. 

SEMICONDUCTORS— devices,  materials  and  tech¬ 
niques;  silicon  and  germanium. 

•  •  • 

For  interview  at  your  convenience,  please  write  to: 

E.  H.  Herlin.  Professional  Personnel  Section 
P.O.  Box  237,  Brighton  Station,  Boston  35,  Mass. 


RAYTHKON  MANUFACTURING  COMPANY 
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The  newest  and  best  in  - 


GROUND-BASED 
FM  ANALOG 
DATA  SYSTEMS 


Basic  Voltage-Controlled 
Oscillator  Module 
Assembly 
Model  CMC 


Function  — 

Variable-frequency  oscillators 
convert  signals  from  trans¬ 
ducers  such  as  thermocouples 
and  strain  gages  into  variable 
frequencies  adapted  to  a 
wire  or  radio  transmission, 
direct  display  via  a  discrimin¬ 
ator  or  permanent  storage 
on  magnetic  tape. 

Specifications  — 

Oscillator  frequencies  for  all 
telemetry  channels.  Linearity 
0.1  %.  Drift  less  than  0.5%. 
Crystal  reference  oscillator. 
Insensitive  to  line  voltage  and 
frequency  variations.  Data 
from  DC  to  10  KC.  Modular 
construction.  Integral  power 
supply. 

Complete  Line  — 
Ground-bosed  FM  oscillators  * 
discriminators  *  tape  speed 
compensators  •  recorder  am¬ 
plifiers  *  reference  oscillators 

•  mixers  •  calibrators  • 
automatic  standardization 
systems  *  airborne  oscillators, 
mixers,  and  power  supplies 

•  electronic  commutators  • 
complete  ground  and  air  data 
systems. 


Please  write  for 

additional 

information 


DATA-CONTROL 
SYSTEMS,  Inc. 

39  Rose  St.,  Danbury,  Conn. 

The  Standard  of  Performance  in 
Reference  Data  Systems, 
Measurement,  Computation, 
Telemetry,  Control. 
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ally  extend  down  to  zero  frequency' 
rather  than  10  me. 

A.  L.  Ai.bin 

P.  O.  Box  308 
Mt.  Holly,  N.  J. 

lire  author  also  extends  an  in¬ 
vitation  to  readers  who  would  like 
either  reprints  of  the  article  or 
copies  of  the  original  paper  with 
full-size  design  curves,  to  write 
him  at  the  address  above. 


Magnetic  Cage 

The  lead  position  given  “Mag¬ 
netic  Gage  Locates  Encased  Metal 
Parts”  (p  65,  Ang.  15)  was  pleasing 
to  all  hands  here.  Also,  your  han¬ 
dling  of  the  material  drew  compli¬ 
ments  from  the  author. 

However,  there  was  one  flaw 
which  we  hopx:  can  be  rectified. 
The  line  was  omitted  in  which 
credit  was  gi\en  to  staff  members 
who  participated  in  this  program. 

James  W.  Dempster  and  W'^il- 
,  liam  Rochr,  rcsjx;ctivcly,  designed 

I  the  mechanical  and  electronic  fca- 

■  turcs  of  the  magnetic  concentricity 
gage  described  in  the  article.  They 
were  assisted  bv  Howard  W. 
Mabus,  Roy  F.  Iliirst,  David  E. 
Brink,  W'eston  B.  Farrand  and  Paul 
E.  Seaward,  all  of  Stanford  Research 
Institute’s  Poultcr  l.aboratories. 

Chari. F.s  Elkind 

'  Stanford  Rf.skarch  Institi'te 
'  Memo  Park,  C.alif. 


Dissipation  Chart 

Albert  L.  1  Icxlrich,  chief  engi¬ 
neer  of  W'cinschel  Engineering,  has 
called  my  attention  to  an  error  of 
labeling  of  the  R,  and  R,  cimcs  in 
my  paper  “Dissipation  Chart  for 
T’  Attenuators”  (p  92,  June  20). 
Correctly,  R.,  and  R,  should  be  in- 
tcrchangcxl  at  the  cimc,  and  \T',„ 
and  W,„  alone  should  also  be  inter¬ 
changed. 

ITie  error  of  drafting  is  mine. 
l•'or  those  who  would  avoid  such 
errors,  all  I  can  say  is  that  it  was  a 
pitfall  of  deriving  the  expressions 
with  one  nomenclature  and  then 
translating  them  to  more  conven¬ 
tional  terms. 

David  T.  Geisf.r 
New  Hartford,  N.  Y. 


SPADE 

BOLTS 


liillli 

Sp«cialitft  in  dMigning  and  monufa«turing  of  oll- 
purpoM  fo«t*n«r>  and  wir«  forms.  Toolod  to  pro- 
due*  ovor  1000  stylo*  in  any  screw  siio,  motoriol, 
|finisli,  quantity,  to  your  spocifkotions. 

Sorving  Industry  for  Thirty-fivo  Yoor* 
-OTHER  PRODUCTS - 


•  .TOOLS  •  DIES  •  STAMPINGS 
BuNafint  on  eomploto  lino  on  roquogt 
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TRANS-ELEC 


MINI-LITE 

Now  Miaiotaro  tigatittoriiod  CMrtrol  rrmI 
liflit  tirat  MotHrts  hi  lost  30  so(oa4*l 

Simply  insert  this  indicator  light  in  a 
panel-hole,  tighten  the  collar  nut  and  plug 
in  the  taper  pina.  It’s  completely  mounted 
and  hooked  up  in  30  seconds  ...  no  soldering 
needed!  Enclosed  transistor  and  3  resistors 
can  control  the  NE-2E  neon  lamp  with  a  3.0 
volt  sigTuil.  This  brand  new  self-contained 
display  light  unit  is  available  in  a  variety  of 
circuits  for  computers,  data  processors,  signal 
systems  and  transistorized  automatic  con¬ 
trol  devices.  Body  only  in  diameter  ai^ 
1  long.  For  complete  data  on  the  M ini- Lite 
and  other  control  panel  components,  write  us 
or  phone  WUst  9-6764. 

TRANSISTOR  ELECTRONICS 

CORPORATION 
,_LcO  3340  Ropvblic  Avu.  •  Minnoopolis  24,  Minn. 


CIRCLE  2S5  READERS  SERVICE  CARD 

October  24,  1958  —  ELECTRONICS  engineering  issue 


i 


7/ 


offers  a  free  hand 

to  creative  engineers  and  scientists 

in  IBM’s  new 

Special  Engineering  Products  Division 


m 


..3 


WRITE,  outlining  qualifications* 
and  experience,  to: 

Mr.  T.  P.  Bianco,  Dept.  554W 
IBM  Special  Engineering  Products  Div. 
North  Hamilton  Street 
Poughkeepsie,  N.  Y. 


If  you'd  like  to  exercise  a  free  hand  in  solving  problems 
never  encountered  before  ...  if  you  want  to  work  on 
small  teams,  where  individual  merit  can  be  quickly 
recognized  ...  if  you're  looking  for  ground-floor  oppor¬ 
tunities  plus  the  job  stability  accruing  from  employment 
with  a  well-established  firm  .  .  .  then  you  should  con¬ 
sider  the  career  opportunities  now  available  at  IBM's 
new  Special  Engineering  Products  Division. 

S.E.P.D.  was  created  to  apply  IBM's  wealth  of  systems 
knowledge  to  the  development  of  special-purpose  preci¬ 
sion  equipment  related  to,  but  outside  of,  IBM's  regular 
Irne  of  products.  Immediately  required  are  creative 
engineers  and  scientists  —  men  who  enjoy  the  chal¬ 
lenge  of  working  independently  on  a  wide  variety  of 
unique  assignments. 

OPPORTUNITIES  NOW  AVAILABLE  INCLUDE... 
Advanced  component  design 
Analog  or  digital  computers 
Automation 

Data,  conversion,  transmission,  processing  or  display 
systems 

Design  of  intricate  mechanisms 
Electronic  packaging 
Industrial  controls 
Instrumentation 

Optical  systems  and  optical  mechanisms 
Servo  systems 

Solid-state  devices  and  applications 
Telemetering 

QUALIFICATIONS: 

B.S.,  M.S.,  or  Ph.D.  degree  in  E.E.,  M.E.,  Physics,  or 
Mathematics.  Industrial  experience  desirable. 

At  S.E.P.D.,  you  will  find  all  the  ground-floor  opportuni¬ 
ties  of  a  new  company.  You  will  work  on  small  teams 
where  individual  merit  is  quickly  recognized.  Assign¬ 
ments  are  varied  and  far  from  routine,  and  you  will  have 
IBM's  experienced  specialists  and  technicians  for  sup¬ 
port.  In  addition,  you  will  enjoy  all  the  advantages  of 
IBM  employment,  including  job  stability,  liberal  com¬ 
pany  benefits,  and  excellent  salaries. 


SPECIAL 

ENGINEERING 

PRODUCTS 


SPfClAL  (NG*6  PKOOiHTrS 
DATA  PROCESSING 
ELECTRIC  TYPEWRITERS 
MILITARY  PRODUCTS 
SUPPLIES 
TIME  fOUIPMENT 


IBM  LaboratorifS  and  ManufKturini  Plants  art  located  in:  Burtinfton,  Vt  ,  Poughkeepsie  Owtgo,  Cndicott,  Kingston.  N.  Y.,  Rochester.  Mmn..  leiington,  Ky..  and  San  Jose.  Calif. 
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Foreign  Employment 
RADIO  TECHNICIAN 

Minimum  5  years  procticol  exparianc* 
maintaining  and  installing  standard 
commercial  communications  equipment. 
Emphasis  on  V.H.F.  fixed  and  mobile 
radio  transmitters  and  receivers,  both 
broad  band  and  narrow  bond.  Some 
experience  desirable  with  carrier  equip¬ 
ment,  HF  mobile  equipment,  HF  fixed 
stations  transmitters  and  receivers,  and 
television  equipment.  For  work  in 
Soudio  Arabia. 

Salary  to  $830.  per  month,  according 
to  ability,  liberal  benefits  provided. 

Write  outlining  personal  history  and 
work  experience.  Please  include  tele¬ 
phone  number. 

Recruiting  Supervisor,  Box  397 

ARABIAN  AMERICAN 
OIL  COMPANY 

505  PARK  AVENUE 
NEW  YORK  33,  NEW  YORK 


EMPLOYMENT  OPPORTUNITIES 
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your  creative  process 


to  encourage 


WHAT  DO  YOU  PREDICT 

for  the  future  of 

AUTOMATIC  TESTING 

of  oircroft  ond  miuilo  ovionics? 

Tho  loodtr  in  thit  fiold  Hot  oponin9t  for 
•locfrcKsict  •nginMft  wlfti  vition  ond  obility 
for  dovolopmont  ond  dosign  in: 

SorvomochoniMit  Eloctronic  Circuits 

Microwovos  Sorvico  Enginooring 

$olory  ond  bonoftts?  NoturoMy! 

Writ*  Forsonnol  Diroctor 

CALIFORNU  HCHNICAL  WOUSTRKS 

■  mm$om  m  wmon  mt 

ICLMONT  CUirORNU 
A  For^mptf  m  T0ttmg 


DISENCHANTED 

ENGINEERS 

If  your  present  employer  hex  felled  to 
utilise  your  full  imtentlel,  why  not  per¬ 
mit  nx  to  explore  the  paremeterx  for 
yonr  perxenel  qunllflratlonx  with  the 
man.v  dynamir  yaunp  rompanlex  In 
aviation,  eleetronlrx,  mixxilex  and  rork- 
etx.  We  now  have  In  exeexx  of  I.eee 
openinax  In  the  $M,000  to  •t•,0•a 
hrarket,  all  of  whleh  are  fee  paid.  Why 
wait?  Head  rexnme  la  dupileate  at  enre 
to:  — 

FIDEIITY  PERSONNEL 
1318  Chestnut  Street,  Philadelphia  7,  Po. 


ENGINEERS 

Solarids  to  $25,000.00 

MISSILES 

Our  elitnt.  a  lea^ini  alactranic  R  antf  0  antf 
manufaeturlfif  artanlaatlaa  with  artina  eaatraett. 
aro  taaliiaf  tha  ••nricat  7t  hlih  lavtl  anaintart. 
teatti  in  tha  Aaltfs  af  11  an4  o  ani  traduatian. 
This  aalicy  af  iniWIdual  racacnitian  anahlas  yau 
ta  arafftss  an  tha  hasit  af  yaiir  awn  aarfarmanet. 
Laharatarias  an#  araduatlan  faeilitiai  laeatad  in 
ana  af  tha  eauntry's  autstandina  vaaatian  araai. 
Camaany  elfant  aMumas  aur  saareh  faa  ana  cainx 
pitta  ralaaatlan  axpanta. 

MONARCH  PERSONNEL 

38  East  Jackson  8lvd.  Chicago  4,  Illinois 


If  you  are  a  trained  engineer  or  scientist  seeking  to  apply  your  own  imagination 
and  ingenuity  to  developing  advanced  detection,  control,  or  communication 
systems,  you  want  conditions  designed  to  encourage  your  creative  process. 

After  conducting  surveys  on  many  locations,  the  Bendix  Systems  Division 
selected  56  acres  adjacent  to  the  Engineering  campus  of  the  University  of 
Michigan  as  offering  the  best  site  for  its  new  home  and  for  creative  work. 

The  Systems  Division,  serving  as  the  focal  point  for  systems  planning 
within  the  Bendix  Aviation  Ck)rp>oration,  is  housed  in  a  new  two-story  struc¬ 
ture.  Equally  divided  between  laboratory  and  office  space,  this  modern 
building  offers  full  facilities  for  encouraging  your  finest  work. 

The  proximity  of  the  University  of  Michigan,  as  well  as  Bendix  piersonncl 
policies,  permit  you  to  attend  day  classes.  The  friendly  town  of  Ann  Arbor 
offers  you  the  low-pressure  life  of  a  small  town  combined  with  the  cultural 
advantages  of  a  large  city. 

For  greater  oppiortunity  in  weapon  systems  planning,  research  and 
development,  along  with  more  comfortable  living,  you  are  invited  to  write  the 
Bendix  Systems  Division,  Dept.  B1024,  Ann  Arbor,  Michigan. 


Bendix  Systems  Division 

ANN  ARBOR,  MICHIGAN 


EMPLOYMENT  OPPORTUNITIES 


ELECTRONIC  ENGINEER 

( Senior ) 

QUALITY  CONTROL 


Davelop  test  efiuipment.  methods 
anil  priM'eilures  for  deti^rintntnK 
conformance  of  complex  electronic 
equipment  with  Company  and  Air 
Force  specifleations. 

Contact  various  electronic  manu¬ 
facturers  to  determine  and  purchase 
equipment  as  requireil  to  test  and 
simulate  flight  operations  of  radar, 
navlaation.  Are  control  and  similar 
electronic  systems. 

Also  develop  procedures  for  use  of 
electronic  test  e<iuipment.  Conduct 
investigatory  work  and  recommend 
corrective  action  and  chanaes.  ER 
dearee  reiiuircd. 

Hiftvrjf  rommt  Hwunitr  ii-itk 

In  addition  to  other  advantaaes 
Republic  offers  a  comprehensive 
heneAt  proaram  amona  the  Anest  in 
industry. 


.Srntl  Rrtumr  in  Confidence  to 
Wr.  IT  .  W  alth 
Employment  Office 

FarmiriKdale,  Long  Island.  N.  Y. 


rOSniON  VACANT 

CAA  Neeffa  Electreeic  mmA  Electrical  Engi¬ 
neers.  The  Center  is  enaaaed  in  develop! na 
new  and  improved  electronic  and  electrical 
aids  to  the  nationwide  air  navigation  and 
traffic  control  systems.  Vacancies  range 
from  S4490  to  tSHin  annually,  salary  being 
commensurate  with  years  of  education  and 
experience.  Address  inquiries  or  send  ■‘esume 
to  Personnel  Officer.  CAA  Technical  Develop¬ 
ment  Center.  P.O.  Box  5767.  Indianapolis. 
Indiana. 


YOUR 

ORGANIZATION 

It  it  compUt*? 

Ar«  you  expanding  it? 

Making  Roplacomontt? 

Naturally,  you  are  anxious  to 
secure  the  most  suitable  man 
or  men  available.  You  want 
men  with  the  special  training 
that  will  make  them  an  asset 
to  your  organization.  You  can 
contact  such  men  through  an 
advertisement  in  this  Employ¬ 
ment  Opportunities  Section  of 
ELECTRONICS. 

Chuiffd  Advortiting  Division 

ELECTRONICS 

P.  O.  BOX  12 
New  York  36,  N.  Y. 


This  is  one  of  a  series  of  professionally  informative  messages  on 
RCA  Moorestou  n  and  the  Ballistic  Missile  Early  Warning  System. 


BMKYVS  AXD  THE 
SYSTEMS  ENGINEER 


Militarv  science,  in  its  necfl  for  large-scale,  complex 
aut«>matic  equipment,  has  provider!  the  envirruiment 
for  the  evolution  of  the  modern  systems  engineering 
concept.  To  meet  the  r-hallenge  of  defense  electronics 
particularly,  this  comprehensive  and  logical  ap¬ 
proach  to  engineering  has  steadily  grown  into  a 
discipline  in  its  own  right. 

BMKWS,  a  military  electronics  system  of  immense 
proportions,  rerjuiring  the  crxiperative  development 
efforts  of  four  major  corporations  operating  under 
RC.A  learlership,  vigorously  demonstrates  the  role 
of  systems  engineering  in  mcKlern  technology.  Con- 
ceiveil  hy  the  Department  of  Defense  and  RC.\  sys¬ 
tems  engineers  in  1955,  bmews  is  evolving  from 
mathematical  model  to  hardware  maturity  entirely 
within  the  framework  of  the  systems  concept.  The 
systems  engineer  is  using  his  special  tools  of  infor¬ 
mation  theory,  computing,  probability,  operations 
research,  linear  programming  and  other  techniques 
to  resolve  the  complex  challenges  of  early  detection 
of  enemy  ICBMs. 

As  an  architect  of  defense,  the  RCA  Moorestown 
systems  engineer  is  also  giving  close  scrutiny  to  the 
equipment  reijuirements  of  the  space  vehicle  age 
and  to  the  physics  of  the  generation  of  weapons 
beyond. 

Engineering  scientists  who  are  interested  in  joining 
the  Systems  Elngineering  activity  at 
RCA  Moorestown  are  invited  to  ad- 
dress  inquiries  to  Mr.  W .  J.  Henry, 

Box  V-IOK. 


mADIO  eORPORATIOIt  of  AMtRi€A 

MISSILE  AND  SURFACI:  KAOAR  DCPARTMENT 
MOORESTOWN,  N.  J. 
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EMPLOYMENT  OPPORTUNITIES 


PHYSICISTS  -  CHEMISTS 

W*  ar*  oiiering  important  opportunitie*  as  profoct  Uadors  in  oppliod  rosoarch 
in  semiconductors  and  oloctron  tubes.  If  you  hatre  bad  sereral  years  experience  in 
either  of  these  fields  and  know  you  are  ready  to  tockle  a  responsible  position  with 
people  who  place  os  much  emphasis  on  InitiatiTe  os  ability,  write  or  call  D.  Bellat, 
Personal  Director,  for  appointment 

TUNG-SOL  ELECTRIC  INC. 

200  Bloomfield  Ave..  Pilgrim  S-B700  Bloomfield,  N.  J. 


ELECTRONIC  CIRCUIT  ENGINEERS 

Design  and  development  oi  amplifier  and  signal  circuitry  for  air¬ 
craft,  missile,  and  industrial  servo  systems. 

Requires  EX.  degree  and  two  or  more  yeors  of  experience  with  hi-fi.  communica¬ 
tions.  or  serro  electronics. 

Write  or  phone  collect:  Mr.  John  Taylor, 

CADILLAC  GAGE  COMPANY 

Box  3806  Detroit  5,  Michigan  PRescott  7-7100 


ENGINEERS 

If  several  years  of  practical  experience  have  given  you  the  youth¬ 
ful  maturity  that  requires  more  than  just  a  job,  it  may  be  to  your 
advantage  to  investigate  the  career  opportunities  with  our  company. 

We  are  now  interviewing  electrical  engineers  with  practical  experi¬ 
ence  in  TV  circuitry  or  radio  tube  production. 

If  you  have  such  experience  and  would  like  to  discuss  your  future 
plans  and  ambition.s  with  us,  please  call  in  person  or  write  to  D.  Bellat, 
Personnel  Director  c/o  Tung-Sol  Electric  Inc.,  200  Bloomfield  Avenue, 
Bloomfield,  New  Jersey.  Pilgrim  8-8700. 


Searchlight  Section 

CloiSificd  Ad*crt>ifOg 

BUSINESS  OPPORTUNITIES  EQUIPMENT  -  USED  or  RESALE 


DISPlAYtO  - RATES—-  UNDISPlAYtD 


$2.40  a  llns,  minimum  3  linn.  To  figure  od- 
vonc*  poymant  count  3  ovorogo  words  os  o  lino. 
BOX  NUMBERS  count  os  on#  lino  odditionol. 


Tho  odvortising  is  $24.73  por  inch  for  all 
odvortising  other  than  on  a  contract  basis. 

AN  ADVERTISING  INCH  is  measured  V%"  vert, 
on  a  column,  3  cols. — 30  inches — to  o  page. 

EQUIRMENT  WANTED  or  FOR  SALE  ADVERTISE¬ 
MENTS  acceptable  only  in  Displayed  Style. 

Send  NEW  ADVERTISEMENTS  or  Inguiries  to  Classified  Adv.  Di 
N.  y.  36.  N.  y. 

The  eeblisher  cannot  aeceet  advertisini  in  the  Searchlitht  Sectien,  which  iicts  the  names  el  the  mannfaeterors 
ef  resisters.  caeaciters,  rheostats,  and  eetentiometers  or  ether  names  desifned  to  doeerihe  such  yrednets. 


DiSCOUNT  of  10%  if  full  payment  it  mode  in 
advance  for  four  consecutive  insertions. 

of  Electronics,  F.  O.  Box  12 


TANTALUM  CAPACITORS 

FAMOUS  MAKE 

240  mfd,  12-18  volte.  Temperature  Range 
— SO”  C  to  200°  C.  Quantity  available 
4500.  Price  $3.95  each. 

MILT  GROBAN 

9656  S.  Merrion  Ave. 
Chicago  17,  Illinois 
SA  1-3442 


THERMO-ELECTRONICS 

S«i<c*«ter  to  TH^rmo-fUctricity 
ChanfR  hMt  t«  tiMtricIty  DIRECTLY — n«  seldt. 
liquid*,  fiiuuinf  pari*  or  *unlipht!  Build  a 
THERMO-ELECCCTRONIC  battory.  Mail  quaiior 
today  for  inforoiation  and  •ampio  thfrmo- 
oloctronic  alloy. 

HERMON  E.  COTTER 

157— •X  Mlackatooe  _ Detroit  23e  Mich. 


Additional 

"SEARCHLIGHT" 

Advertising 

Continued  on  opposite  page 


FOR 

ADDITIONAL 

INFORMATION 

About  Classified  Advertising 

Contact 


DL  WcQrau,.J4ife 

Office  fleare.1  you 


ATLANTA,  3 

1301  Rhodes-Haverty  Bldg. 

JAcIcson  3-695? 

M.  H.  MILLER 

BOSTON,  16 

350  Park  Square 

HUbbard  2-7160 

D.  J.  CASSIDT 

CHICAGO,  11 

520  No.  Michigan  Ave. 

MOhawk  4-5800 

W.  J.  HIGGENS 
D.  C.  JACKMAN 

CLEVELAND,  13 

1164  Illuminating  Bldg. 

SUporior  1-7000 

W.  B.  SULLIVAN 
F.  X.  ROBERTS 

DALLAS,  1 

1712  Commerce  St., 

Vaughn  Bldg. 

Riverside  7-5117 

GORDON  JONES 
F.  E.  HOLLAND 

DETROIT,  26 

856  Penobscot  Bldg. 

WOodward  2-1793 

LOS  ANGELES,  17 
1125  W.  6  St. 

HUntley  2-5450 

R.  L.  yOCOM 

NEW  YORK,  63 
500  Fifth  Ave. 

oxford  5  5959 

D.  T.  COSTER 
R.  F.  LAWLESS 

PHILADELPHIA,  3 

Six  Penn  Center  Plaza 

LOcust  8-4330 

T.  w.  McClure 
H.  W.  BOZARTH 

ST.  LOUIS,  8 

3615  Olive  St. 

JEfferson  5-4867 

SAN  FRANCISCO,  4 
68  Post  St. 

DOuglas  2-4600 

R.  C.  ALCORN 
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SEARCHLIGHT  SECTION 


THIS  MONTH 

50%  DISCOUNT 


OA/LY/  NEVER  BEFORE! 

ON  OUR  REGULAR  PRICES. 


THS.%  H-Ki*n(l  l*«»wer  A*  Kreq. 

Mrter  .  ] 

TM  KK-4  H-Rmid  Fiftfithom 

Tttrcrt  . . 

THio  ('alihrwtor  . 

THIl  . 

THlt  \H\\H  X-Hitmi 
THIS  X'Band  Hlvnul  Gen«*r- 

iitor . 

TMI4  H-Rtind  Mi®niil  Itener* 

»l<»r  . 

THIS  (iMUMi  MHrr . 

THI6  (  aJIhrator  . 

THI®  C'allhmtor  . 

THtR  . 

THAI  X-Bund  Fr^l.  Meter. 

THJI4  HynehrcHMM^pe  . 

TA3I.%  H»  iirhr<H»r«ipe  . 

TH3S  X-RMrtd  HlffimJ  Cten> 
emtor 

TM.S5.%  X-Haitd  Hl®nul  tien- 

erMtctr  . 

THSA  X-liHud  P«»T»er  Meter 
THIS  X'ltHfid  H«iurre 

TH47  4®-SlMl  MC  Hlffniil  tten- 
enfttor  .... 

TAOl  H.Hiind  P>ho  B«»t 
THff'»  X-Bund  p;<ho  ll«it 
TH7®  Meter  uml  IMiimhlrtff 
|.®®  Hlunul  l•rnemlf*r 
THHNI  H>’tiehr<H»r«»pe 


o  A. 


TS-147  X  TEST  SET 

Hard-to-get  X>Band  Signal  Generator 
Now  Available 

Te«t  Het  TH  147  I'P  U  a  portable  Micro¬ 
wave  signal  tienerator  de«iirned  for  teat- 
In®  and  adju*»tin®  beaciHi  e<iulpinent 
and  radar  NvtdeniM  which  f»pcrate  within 
the  fmiucncy  ran®c  of  ASAO  MC’  to  AAtMi 
.M(  . 


•jSKr 


$895.00 

OTHER  TEST  EQUIPMENT  Laboratory  Used,  Checked  Out,  Surplus 


Tsim.s  ('allbrsttH'  . SI35.« 

TNDM  Itiiminy  I.<nmI  . 

THIlO  H-BamI  l\>ho  Bos..  SS.l 

THIl 7  S’r«|.  Mrlrr .  SOO  ( 

THUS  Power  Meter .  IS.S  ( 

THI’je  Hynehroneope  .  75  < 

THIS7  Preq.  Meter  .  *5  ( 

THI  IS  X-BumI  Hlxnal  Gen- 

eralnr .  »•  i 

THI47  X-BmiiiI  HIkiuI  Gen- 

erwlor  .  SSS  i 

THUS  X-Bwml  Hpee.  .\na- 

l>  *er  . 

THUS  Pr«|.  Meter  .  175  ( 

THI  7 1  Preq.  Mrter  .  l.VI J 

THI75  P’re<|.  Meter .  «5  i 

THIS*  Pre«|.  MHer  lltch 

S’requeney  .  5* 

THISS  Pre<|.  Meter  IIMMI- 

IINMMI  Mf .  7IMI  I 

TH2iS  ('Hllbrwtor  .  75  < 

TH759  H>ni-hroM-ope  .  795 

TH75I  f  ullbraliMr  .  1*5 

TH75S  \-Bun<l  Hlrnal  tien- 

eralor  175 

TH759  K-Band  HIcnal  Gen¬ 
erator  .  S95 . 

TH7SS  fryatal  Teater  .  15 

TH77«  H-Bond  S>ho  Box  175 

THUS  .  795 

I  TH5I5  l.-Band  F.eho  .55. 


HI  BPI.PH  PXltTPMKNT 
I  PM  I  Teat  Analyier 
I  PM7  H-Band  Analyzer 
I  PM3S 

APAIO  Pamoramlr  Reeelyer 
APA3S  Panoramic  Receiver 
.iPA>7  Panoramic  Ke<'rlver 
APH4  Radar  Tranamilter 
HOS  Radar  Tranamilter 
Radar  Masnelmn  Puiaera 
.\PR4  Radar  Receiver 
.\PR  5  Radar  Receiver 
.\PR  9  Radar  Receiver 
Al'R  III  Radar  Receiver 
APT7  Radar  Jammer 
.\I’T5  Railar  Jammer 
Marmny  Hpecirum  Analyzer 
X  band  type  TPSiNI  I 
HI  RiISC  Altimetera 


Minimum 

Order, 

$25.00 


GTHKR  MATKRIAI. 

400  lh«.  Hi-Tcmp  Tcfhm 
Mire  No.  3®  at  4..S4I  per  Ih. 

lO.tNIO  pikundM  .Sinico  V 
ma®nctron  ma®i»ctfi. 

Vlbratom.  3.  6.  13.  34.  110 
Volt. 

.\wk  UM  for  quantities  of 
TninMlMt€>rH  ami  IHodes 

We  have  the  hard  to  ®et  old 
type  tubes  m»t  manufac¬ 
tured  at  present,  like: 
ol.\.  1R4P.  AAle®.  33.  30. 
77.  7$.  6IM.  llaDS. 

A.%3.  and  many, 

many  others 

Pbofi®;  0R®9on  4-7070 


119  PRINCE  ST. 
NEW  YORK  12.  N.  Y. 
Cob/as:  TEISERUP 


3"  Round  Ekipsud 
I  Time  Meter 


SI  275 


PHOTO  ELECTRIC 
SWITCH.  l»trkn«HiR 
rhrmta  the  imltcb  -fura*  llicbt  tm  at 
dUAk  .  .  .  (itr  St  ilswn.  FooIh  burslsr» 
who  wstrli  for  dsns  of  An$|A94 

iztiiMV  Hiiunm . . .  . .  • 


4 


^  TELECHRON  Motors 

nu — J\  I  SPM  ....ta.ss  M  SPM  ...m.u 

2  SPM  ....  2.ts  3  BPHr  ...  2.M 
T 4  SPU  ...  1.SS  I  BP.2Hr  2.M 

_  \  J.S  SPU  ..  3.IS  I  IIPI2Mr..  3.2$ 
I  SPM— MCydm.  tl.BS 
V — ''Lab.ral.ry  Smci.l  I  rt  tarS  M.t.r  325 

OIEASON-AVIIY  ISM  .yacbraKWi  ib.Im' 

IIS*  It  w.ti  . 34. se 

.*«.  mtttr  t  SPM .  S.50 

HAYDON  TIMINO  MOTORS 

_  I  Sn  4  iMari  IIS. . 31.70 

I  SPM  IIS.  tecy .  2.M 

I  SPM  230.  oozy .  I.N 

I  2  SPM  230.  tOcy .  1.00 

J  nf  ml  3  SPM  115.  Uey . 2.00 

V  11  I  Bl  30  SPM  IIS.  OOcy  . 2.00 

VWIBf  450  SPM  IIS.  OOcy .  1.30 

HANSEN  4SPM  IIS.  OOcy.  4.24 
CSAMCS  4  SPM  IIS.  OOcy  4.SS 
LabOTOl.ry  tpKlal  I  M  .MS  laMv  . tIS.SO 

REIAY  CONTACT  RURNISHERS  .SO-l  for  $1.00 


PM  MOTORS  I 

MU.  ky  $37S  I 

OELCOm  DIEHL  -  I 

S.iamU  frMi  M*l0ai*.t  ^ 

MOST  POWESFUl  TELECHRON 
MOTOR  MADE  -6  warn- 


& 


CRAMFR  44  HFl.  48  mr. 
A  owitrh  TImvr  with  rlutrh 
unliTS  4  RPM  A  w  Ttn^T' 


W«  ar*  tha  otdvat  atxl  < 


INCLUDE 
POSTAGE 
44  F  Day  Si. 
Now  Yarli  7, 
N.  Y. 


RISISIORS  &  CAPACITOR!; 

Any  Typos  •  Any  Qnaatltios 
FUUY  COAllANTEED 

ALEXIMMA 

4450  Livingston  Avo.  Now  York  71,  N.  Y. 


TECHNICAL  STSTTMS  CORP. 

13-01  43rd  Avo.,  1.  I.  C.  1,  N.  Y. 
RA  P-0453-3 


TEST  EQUIPMENT 

AN  USM.2S  lOK-SOMC  8io*.l  CnM-atar 
AN.  URM-4S  400-1000  MC  Siond  Gmiw.Im- 
AN/USM-OI  1.000-4000  MC  Siinzl  CM.iatM- 
AN/URM-IO-23  P.imr  BriOoM 
AN/USM-44  900-2100  MC  Sifii.l  G.mwMU 
AN/UPM-II  X-B.nO  Sini«  C.likratM’ 
AN/UPM-12  X-B.nO  V.S.W.S.  Tnt  SM 
AN  UPM-IS  PulM  Gtnwiler 
AN/UPM-17  10-11.000  SOMtnim  An.lyzar 
AN/UPM-23 

AN-UPM.33  X-Band  Soactran  Analyzar 
TS-02  X-Baad  Ecka  Baz 
T8-I47  X-Band  SIfnal  Ganaratar 
T8-ISS  S-Band  SIfnal  G.naratar 
ts-IOC  100-10.000  MC  PracUian  HatarUyna 
Frta.  MMtr  .0020  accaracy 
TS-270  8- Band  Ecka  Baz 
T8-I32  IS0KC-20MC  NalM  Fiald  Malar 
TS-zas  X-Band  Ecka  Baz 
T8-S87  IS-400MC  NalM  FItId  Mtttr 
TS-SOO.  T8-S0f.  TS-tTO.  T8-SS7 
LAE  S20-I300  MC  SIfnal  Ganaratar 
LAF  OO-tOOMC  Sianal  Ganaratar 
LAG  1200-4000  MC  Sianal  Ganaratar 
AN/APS-4  38-4000  MC  Saeaiyar 
AN'ASQ-I  Mafnalaaiatar 
AN/APN-3-CPN-2  Sharan 
AN/ASC-27  200-400  MC  Trana.-Sac. 

AN /ARC-33-34  200-400  MC  Trant.-Sae. 
AN’ARN-14  Oainl-Ranta 
AN/ASN-f  I00-I7S0  KC  OIractlaa  Fladar 
AN/ASN-7  I00-I7se  KC  OIractian  Findar 
AN/Cra-S  Airoart  Saanh  SUar 
AN/TPS-IO  3  CM  Haltkt  Findar 
AN/AP8-I0  3  CM  Airkauraa  Nay.  Radar 
AN/AP8-33  3  CM  AIrkaama  Na..  SUar 
AN/TSC-l-3-4  70-100  MC  F-M.  RUIa  Satt 
AN/TSC-8  230-2S4  MC  F.M.  SUIa  Satt 
AN/CRO-2  S40  KC-30  MC  OIractian  Findar 
MANY  OTHER  TEST  EQUIPMENTS  AVAILABLE 


Manay  la.lnf  oricM  an  takac.  TV,  RUia.  Traat- 
ailttint,  and  Indactrial  Tyaac.  Naw,  lal  aaallty. 
luarantaU.  Tao  nama  krandt  aaly.  Gaaarnaiant 
Mralac  aad  caaiaiartial  taat.  lak.  aad  eanmunlea- 
liut  aoalaaiaat  la  ttaefc.  Sail  ac  yanr  azcaat  takav 
and  maianiaat.  UnaMd,  daan  takac  at  all  tywe 
wantu.  Sand  caacillc  datalla  In  trvt  lattar.  Wilta 
far  "Grnan  Sliaat"  catalu  29«. 

BARRY  ELECTRONICS  CORP. 

SI2  BraUvay  WA  S-7000  Naw  Vark  12.  N.  Y. 


RADIO  •  RADAR  •  JAMMING  EQUIPMENT 

Micrawa..  Plaaikint-R.F.  Scanrcac-Ete.  If  yw  ■ 
NaU  Claetrania  Eaalaaiaat.  Caataet  aa.  Many  : 
Lata  Eaaiaaiaatt  A.ailakla.  I 


ANTENNA  PEDESTALS  AVAILABLE 
WRITE  FOR  OUR  CATALOG 

FOR  SALE  AND  WANTED-Writo  For  list 
UcU  RUia  BraUeact  and  TV  Statlaac.  Pnwarc 
Irani  2S0  Watte  Up-  StUia  Eaala.  Writa  far  Lict. 


GROUND  INSTRUMENT  LANDING  SYSTEMS 
Wa  can  luoaly  caaialala  I.L.S.  Graaad  Statlaac. 
Indndiaf  Glide  Slau.  Lacaliicr.  Marker  Baaean 
Trancaiittiat  Sycttaic  witk  Caaiolata  Aatuaa  Syc- 
taaie.  TIwm  can  ka  caaoliU  at  a  naailnal  erica. 
Write. 


SEARCH  RADAR  WITH  OR  WITHOUT  M.T.I. 
MUarn  trancoartakla  rUar  tkat  will  detect  air¬ 
craft  te  200  aiilaa.  A  wayini  tartal  laOkatar  at- 
tackaiant  can  ka  caaaMU  tkat  will  aliaiinaia 
traand  clattar  and  dieoUy  uly  tarodte  la  aiatlaa. 
Mia.  ranfa  'i  al.  Bath  P.P.I.  and  “A”  ccaoa. 
000  KW  aaak  aawtr.  Oaar  Iran.  1300  MC.  Can  U 
caoallU  with  oac  ar  1 19V  400  Cya.  aawar  aaaio. 
Walfht  24S0  Ike.  Occacianally  wa  kaea  AN/TP8- 
ID  Sail. _ 

MISC.  EQUIP. 

RC-120  TzIO  Pata  Priatlao  Faccinlla  Traaccaiaar. 

Can  ka  acU  an  a  wirt  ar  radia  circait . SISO 

CPN-f  X-Band  R.F.  Scnarca  40  KW  MOV  00  Cyc 

Inoat  canialdia  . SISO 

CPN-17  S  Band  R.F.  Suaraa  40  KW  MOV  00  Cyc 

Inoat  caaialatc  . SISO 

BC-I2C9  iso-coe  MC  Caiainaakatlaa  Racr.  AM  A 
FM  300  DC  4  12V  DC  Inoat . SISO 
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MINIATURE 
PRECIOUS  METAL 


American  Blower  suggests 


CONTACTS 


For  MAXIMUM 
PERFORMANCE 


Slip  Rtng» 
Springs 


Micro  Brushy 
Rivots 


Potontiomotors 

Rolays 


INDUSTRIAL  DIVISION 


AND  SUPPLY  COMPANY 


Soles  Offices.  New  York 
Chicago  •  Lot  Angeles  *  Attleboro 
Precision  custom  fobricotions  of  oM 
precious  metol  contoct  alloys.  Miniature 
contacts  using  wire  os  fine  as  005'", 
sheet  os‘thin  as  .00075'',  and  tubing  os 
small  os  030  diameter  Precision  base 
metal  fabrications  also  ovoilable 

Prompt  quotations  to  your  print 
and  specifications. 


INDEX  TO 
ADVERTISERS 


*.\C  KlertronIrM  IMrlnlon  . . . . 

♦AMP,  Inc^irporatetl  . 

♦Aee  Klectronlri*  Ai»*ioehiteM . . 

AeronMutlesil  Cammimlc^ntloiii* 

K(|uipment  Inr . . 

♦Air-Marine  Motori*  Ine . . 

♦Alrimx  PrvNliirtH  C'o..  The. < 

.tllecheny  l.ndliim  Mteel  C'orp . . 

Allied  Radio  . 

♦American  Blower  Oiv.  of  Ameiiran 

Htandard  . 

.\mertcan  Kondo  C'orp . 

♦Arnold  Knirtneering  Co . 

♦AMMM*lated  Renearc’h.  Inr . 


Problem:  End  malfunctions  from 
self-generated  heat  in  sensitive 
electronic  equipment.  Solution: 
Provide  dependable  cooling  with 
an  American  Blower  packaged 
air-moving  unit.  Numerous  sizes 
and  designs  to  choose  from  — 
many  can  be  modified  as  needed. 
Or,  if  necessary,  we  can  start 
from  scratch  and  design  a  fan  or 
blower  to  fit  your  exact  needs. 
Individual  specification  bulletins 
are  available;  write,  detailing  your 
requirements.  American-Stand¬ 
ard*,  American  Blower  Division, 
Detroit  32,  Michigan.  In  Canada: 
Canadian  Sirocco  products, 
Windsor,  Ontario. 


'HHkrr  ft  AilMmHan  Prfxlurtii.  C.rarral 
Chrmlral  I>l...  .ftilird  C'hrmlral  ami 

l>>'r  ('orp4mitl<in  . 

Bril  Trirphonr  l.alM>ralorlrk  . 

Brmilx-Parlfir.  UIvlHlon  of  Brnillx 

Aviation  C'orp . 

Brrkrirr  IMv.,  Brrkman  laatraBMatS, 

Inr . I 

Blark  and  Wrbotrr.  Inr . 

Blaw-Knox  C'nnipnny  . 

'BoTM-h  Mfft.  I'o..  Inr . 

Brookhavrn  NntlonnI  l4il>oralor>  . . . 

Billot  n  Wntrh  I'ompnny  . 

BiimrII  ft  Co.,  Im- . 

’BiiHKmann  Mfft.  IHvlalon  MrCiraw- 
Kdlmn  C'o . 


C’  B  H  Hytron,  \  lllv.  of  Columbia 

BrondraKtlnc  HyaCrm,  Inr . 

C'rdro  Klrrtronlm  . 

*C'rnlralab,  .%  IHvlolon  of  Cilovr  t'nioii, 

Inr . . 

C'hanrr  Vouirht  Alrrrnft  Corp . 

C'IrrnIt  In.tmmrnt..  Inr . 

*Cohn  C'orp..  HlirmuiHl  . 

■C'oll  IVIndInft  Eiinlpmrnt  Co . 

C'ontinrntnl  WIrr  C'orp . 

*C'ontrol  RIrrtronIr.  Co.,  Inr . 

*C'oto-C'oll  C'o.,  Inr . 

*rrom  C'n.,  H . 

*C'urtliiii-WrlKhl  C'orii . 


Ilatn-C'ontml  HyoCrm*.  Inr . 

liny  tuna  Brarh  C'hambrr  of  C'ommrrrr 

'l>rJur-.\mM'0  Corporation  . 

Itllrrtrlx  Corp . 

Ilynaror,  Inr . 


Heavy-duty,  V-belt-driven  blower.  Ca¬ 
pacity:  517  cfm  ^  0.25*  sp  @  640 
rpm  and  1400  cfm  @  1.5*  sp  @  1642 
rpm.  Bulletin  2712. 


Rbrrt  KIrrt  ronlr*  C'orp . . 

*i':itrl-MrC'nllanfth,  Inr . 

*Klrrtrlral  IndUHtriro  . 

Klrrtro  Inutrumrnt.  Inr . 24 

KIrrt  rol  Hpm-laltlrM  Co . 

*Kmplrr  Brvirr*  Pmdnrts  Corporation 
*Krir  KlrHro-Mrrhnnlral  lllvlvlon. 

Krtr  KroUtor  C'orp . 

Eiitrrllnr-.\nKli«  Company,  Inr . 


'Falrrhlld  Controls  Corp.,  Componrntii 

ItIviHlon  .  . . 

'Film  CaparltoTM,  Inr . 

Fluh-Hhiirman  C'orii . . 


*C>amrwrll  Company . 

Ciarrrtt  Corporation,  Tlir  . 

•CirnrmI  Crramlm  Corp . 

Crnrral  KIrrtrIr  Co. 

*.\ppnratii»  . 

^Tnhr  l>rpl . 

'CirnrmI  I'lndlnKii  ft  Hiipply  Co.. 
'Cirnrral  Hrrmrtir  Nralinc  Corp. 

'Cirnrral  Kailln  C'o . 

CirnlMro.  Inr . 

Oood'HlI  KIrrtrIc  MCk.  C'o . 


Propeller  fan.  Capacity:  1325  cfm  @ 
0*  sp  to  310  cfm  @  0.62*  sp  1725 
rpm.  Write  for  Bulletin  4812. 

*  /UlSnaul'^Sbuidasd  and  ^SSaadasdt-  ar,  trademarka 
«<  American  Radiator  ft  Standard  Sanitary  CorporatioD. 


:RiCAN-4$tandard 


*Soc  odverfitamont  in  tho  1938-1959  ClCCTftONICS 
BUYERS'  GUIDE  for  compUto  lino  of  products  or 
torvicot. 
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GAP/R 

MODIL 

K2-V 


•(ioodrirh.  B.  F . . 

'Orant  Pulley  A  Hardware  Corp. 
*fiadebrw«|  Brm.  Hllk  C'a.,  lae..... 


FAST  DC  AMPLIFIER:  MaM  k2w  n  m 

tlliciani  iMd  loaliuoof  hifli-iMii  opafMioaal  umf 
loi  *11  iMdbKk  camputaliem.  last  ind  iiow. 
A  aumbar  el  ipacial  variaUae 
art  alM  in  quanllty  praductian.  (S24.00) 


SLOW  DC  AMPLIFIER: 

Madtl  K2-P  eRara  laa|-lafia  Mb- 
millivoll  stability,  artkar  by  itaall  or  m 
tandam  wdli  tba  K2-W.  Hick-Niipa' 
danca  chappar-medulttad  input.  Pil¬ 
lared  output  la  drl*a  bal- 
ancinf  grid  or  foNaurar.  (SiO.OO) 


SERRASSOlO  GENERATOR: 

Medal  K2-6  produces  a  Iliad  triangular 
wave  ol  100  V  paak-paak,  at  $00  kept. 
Use  it  lor  a  quadratic  rounding  in  dioda 
networks,  and  lor  many 
otbar  non-Nnaar  rocraations.  (S29.00) 


Handy  A  Haiinan  .  31 

Harder  t'o.,  Honald  C .  171 

•Haniwtrk  HIndIr  Ini- .  137 

•Haydon  to,,  Inr..  W .  KMI 

*Ha>don  lylvMon  of  fieneral  Time 

t'orporatlon  .  ltd 

*Hewlett-PiM-kard  t'ompnny . 3mi  Cover 

*HudM>n  Tool  A  IMe  Company,  Ine .  37 

’Hnphni  Produrtn,  a  IHv,  of  Hiucheo 

.kirrraft  Co . 15,  36 


’Indiana  Steel  ProdaelK  Co .  5.5 

’Inotnimentu  for  indn<dry,  Inr .  IP 

‘ITT  C<HnpiH>rnt»  IMvInlon  .  161 

International  Nlrkel  Co.,  Ine .  33 

•International  TH.  A  Tel.  <  orp .  161 


•4-5 -M  MIerowave  Co .  173 

•4errold  Kln-tronlrn  Corp.  .  IIM 


•Kahlr  p:nKlneerliiK  Co .  .56 

•Kepro  l.aboraloriei>  .  161 

•Klntel  .5  IMvMon  of  Cohn  p:iretronlr>.  .  IS 
Klein  A  Sonn.  Halhlan .  115 


‘laimbila  Kleelmnlea  Corp .  B 

‘Ijipp  InMilalor  Co.,  Ine .  136 

*l.eaeh  Corporation  .  133 

*l.earh  A  tiarner  Co .  166 

■  .elaiHl  Ine.,  ti.  H .  1.57 

l.eprl  High  Fmineney  |jiboralorln>. 

Ine.  .  1.53 

l.<M-kheed  Mliaillr  Syotemv  IHvlolon . .  . .  13.5 


Stawnel  55'lrr  IMvIidon  of  p:nnes  55'lre 

Corp .  16 

Mallory  anil  Co.,  Ine..  P.  R. .  73 

Mamlrel  Indnoarleo.  Ine.  .  176 

•Mareonl  Inotrumenta.  I.td .  116 

Markem  Maehine  Co .  153 

•Metiraw-HIII  Rook  Co.  .  176 

•MeMlllan  laibomtory,  Ine .  143 

Mien  lmp<>rten.  .\mioelnllon,  Ine .  166 

•Mien  Inatrnment  Co .  176 

•MIerowave  .kwmelatm,  Ine .  133 

•Mooeley  Co..  K.  1 .  143 

•Mallard  tivriaea*.  I.td .  139 


•>arda  Miemwave  Corporation,  The....  IIS 

»m«-Clarke,  Ine .  161 

Nlead  lllvlidon,  ttonld-Nallonal 

RatlerteK.  Ine .  167 

•>on-IJnear  Wyntemii,  Inr .  33 

•h’nrtheaotrm  Knclnrerins,  Inr .  146 


■flak  MfK.  Co .  43 

turner  Rlretronlia  .  144 

IlllvettI  .  36 


PHILBRICK  USiS  thfsf  octal*  I  Pai-lfle  Semleoi 

plug-in  modules,  and  mam  others  like  Paine.  Webber, 

them,  16  thew  standard  computing  in-  •I'heipo-ihaipe  i 

struments.  They  ate  tried  and  true,  '"«•  '*• 

compact,  convenient,  and  economical.  •plliamd'ic^ 

Tou  too  can  find  profit  and  happiness  Potter  a  Rmm 

with  their  help.  •Potter  Imdmm 

All  K2  Plug-ins  run  on  plus  and 

minus  300  VDC  and  6.3  VAC.  Socket  *  '**‘*'"  <  •«-i"‘™ 

•  ^1  j  .  t  j‘  j  •RamIIo  R^epto 

umng  ts  simple  and  standardiKid.  •Rwwwn  Ki«tr 

h’rite  Joe  freely  given  opinons  on  •Raytheon  Mfp. 

your  applications. 

GEORGE  A.  ‘Sanborn  Comp 

PHILBRICK 

RESEARCHES.  INC  HUbbard  2-3225  «|v.rd.mn* 

20SB  CoJuuibua  Avu.,  Boston  16,  Mass.  BUYERS'  GUIDE 
THE  ANALOG  WAY  IS  THE  MODEL  WAV  vorvicos. 
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HrmiromliM'tiirw.  Inr . 

Pnlnr,  Wrbbrr.  JnrkwHi  A  C'artlM .  171 

l*Hrkrr  Hml  C«»mpnii>  .  47 

*l^rlpii>lk»dir  C'opprr  Corp.. 

Inm  Mfff.  IMv . <lt.  IM 

Phllbffirk  Rr«»nirrhe«i.  Inr..  iRr^Hvr  .  117 

*l*olNmd  ICIrrlr«Hit€*«  I'onMamtlmi  ,...11.  .14 

Potter  A  Rrumfirld.  Inr .  Ill 

*Potter  ln»tnamrnt  C’o..  Inr .  1t4 


*Rn«llo  t'orpomtlon  of  Amerlrn. . . 4tli  f'nver 

‘RamIIo  Rereptor  f'o..  Inr,  .  tl 

*RMWtBon  KiRH'trIral  Inwtrnment  Co .  17.% 

^Raytheon  Company . 1.  177.  179 


Hanhom  t'ompany  .  61 

>ian  JoMT  Chamber  4»f  ('ommerre .  171 


•Soo  odvertisomont  in  tba  1958-1959  flfCTtONICS 
BUYERS'  GUIDE  for  complata  lino  o4  prodveft  or 


GASEAi: 

does  the  improbable 

NOWI 

Before  Gaseal,  repair  time  on  this 
Antenna  Coupler  was  more  than  eight 
hours.  With  Gaseal,  repair  time  is  less 
than  15  minutes! 

Gaseal  is  a  resilient  metal  pressurized 
(1000  psi)  seal,  re-usable.  It 
hermetically  seals  components, 
subsystems  and  complete  systems 
aKsinst  ^ses  and  liquids  over  a  wide 
ranfce  of  temperatures  and 
environmental  conditions. 

Installation  and  service  require  no 
heat,  special  tools  or  skills. 

Gaseal  is  available  in  many  sizes  and 
confisrurations  for  Aircraft,  Missiles, 
Electronics,  Chemical  Processes  and 
Military  Applications. 

WRITE  FOR  iULLETIN  CHS  258. 


°  GASEAL— Trademark  of  Hermetronies.  Ine. 
(A  Divieion  of  General  Hermetic  Seading  Corp.) 

Pbotoaraph  of  B-4T  Stratoict  Courteay 

U.8.  Air  Totce 


ElECTRONKS  FOa 

I  LAND.  SE4  AND  IkkCE  CORPORATION 
Volley  Stream,  N.  Y.  •  VAIley  Stream  5-6363 
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STROMBERG-CARLSON 


*ShallrroMt  Mf|c.  Co . 

*SiFm  Klr4'troalr  Corp . 

'Sola  Klrolrlr  Co . 

'Sorpniton  St  Co.  . 

'Sppllinan  Hiich  VoltaitP  Co . 

*HppiT>’  Spmlpoadaptor,  OIriHlon  of 

Spprr>  Kand  Corp . 

Sprawp  EIpptrIp  Co . 

•Stpvpna  Arnold,  Inr . 

StrombprK-Carliion  Comimny  . 

'Sylvania  KIpptrir  Produptp. 

Inc . U, 

'Syntronlc  Inatrumpnls,  Inr . 


IS 

NATURALLY 


'Tprhnltrol  Kn^npprinp  Co. , , 

*Tp|prhroaip,  Inr . 

.Trlptronlra  Laboratorlpa,  Inr 

'Trim  Ijiboratorira  . 

'Tpxaa  Inatrammlii 

Inrorporatpd  . 

'TranaUtor  Riprtronirs  Corp. 
*TanK-Sol  Riprtrir,  Inr . 


BEST! 


•  High  Heat  resistance  and 
Dielectric  Strength 

•  Chemically  inert  — 
non  Hygroscopic 

•  Tough,  Resilient  — 

Low  Space  Factor 

•  Readily  available  according 
to  ASTM  Specifications 

For  FREE  copy  of 
ASTM  Specs.  (D-351)  or 

other  information  write  to: 


-1#,  Srd  CoTpr 

.  IM 

.  B* 


Cnitpd  Shop  Machinery  Corp. 
Cnlvemal  Winding  Co . 


ViPtor  Addinic  Marhinp  Co, 


Walpa  Strippit  Company . 

*Watpn  Manafartnrlnp,  Inr.  . 
*Wplniirhpl  Rncr.  St  Mtg.  Corp. 
*Wpnro  Manafartarlnp  Co.  . . . 

WpatlnKhODHP  BIprtfir  Corp.. 
•White  Dental  Mfp.  Co.,  8.B... 


For  your  automation 
..computing...  control 
circuit  appiications... 
“Telephone  Quality” 
at  an  ordinary  price 


MICA  Importers  Association,  Inc. 
420  Lexington  Ave.,  N.  Y.  17,  N.  Y, 

Dopt.  E-10-4 


CLASSIFIED  ADVERTISING 
P.  J.  Ebcric,  Buiinaii  Mgr. 
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To  meet  your  needs  fw  preci¬ 
sion  and  durability  in  automa¬ 
tion,  computing  and  control  cir¬ 
cuitry,  this  relay  provides  tele¬ 
phone  quality  at  an  ordinary 
price. 

The  “BB”  Series  Relay  ac¬ 
commodates  up  to  100  Form  A 
spring  combinations.  It  incor¬ 
porates  such  important  advan¬ 
tages  as  twin  contacts,  knife-edge 
pivot  and  special  frame-armature 
construction.  Like  all  Stromberg- 
Carlson  relays,  it  is  built  to  op¬ 
erate  under  extrone  ranges  of 
temperature  and  humidity. 
Prompt  delivery  is  available  on 
all  orders. 


EMPLOYMENT  OPPORTUNITIES. 181-184 

EQUIPMENT 
7Um<1  or  Surplus  Now) 

For  Sals  . 184,  18S 


KEY  OPENINGS 
IN 

FLIGHT  TEST 

Ckonc*  VmsM  it  a^diiig  Mvcrol 
HIM  witk  ttreng  acrodyiMinic  er 
gight  tttt  bockgrmiiidt  to  holg 
mon-occelorotod  grogroRit.  At- 
tignmontt  involvt  Dyno-Soor, 
Bogolot  mittilot,  FtU  Croto4#f 
ggktor  toriot,  ASW  ttodiot  ood 
toghittkotod  oloctrookt  dovol- 
opmontt.  Following  oro  priority 
oponingt: 

Tolcmotry  Engincor. 

B.S.E.E.,  or  M.S.E.E.,  with  5  to 
6  years  experience  in  the  elec¬ 
tronics  of  telemetering.  To  guide 
R  D  in  the  design  and  opplico- 
tion  of  electronic  doto. 

Electro-Mochanitint  Engineer. 

M.S.E.E.,  or  B.S.E.E.,  with  5  to 
8  years  experience  in  servo¬ 
mechanisms,  gyros,  applied  elec¬ 
tronic  design,  instrumentation 
circuit  design,  semi-conductor 
circuitry,  computer  circuitry.  To 
help  direct  R  &  D  in  electro- 
mechonisms. 


ADVERTISERS  INDEX 


Alcaimma  . . 

Arabian  American  Oil  Co. 


Barry  Electronics  Compsny 
Bendix  Aviation  Corp.. 

Bendix  Systems  Division. 
Blsn . 


Cadillac  Cage  Company . 

California  Technical  Industries 

Div.  of  Textron  Inc . 

Cotter,  Herman  E . 


Fidelity  Personnel  Service 


Croban,  Milt 


International  Business  Machines  Corp...  181 


Liberty  Electronics.  Inc 


Thi«  catalogue  will 
give  you  complete 
technical  details  and 
specifications.  We  will 
gladly  sand  you  a  free 
copy  on  request. 
Please  ask  for  Cata¬ 
logue  T-SOOOR. 
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8UYERS'  GUIDE  for  complete  line  of  products  or 
services. 
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finl  building  on 
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WORLD'S  LARGEST  SEMICONDUCTOR  PLANT 

Advanced  Facilities  for  Advanced  Components 


Production  of  hitfhest  quality  components  at  the 
most  economical  cost  is  the  specific  mission  of 
Texas  Instruments  new  Semiconductor-Compo¬ 
nents  division  facility  in  Dallas.  Desif^ned  from 
the  (irround  up  to  meet  exactin}?  manufacturing; 
standards,  this  building  marks  the  newest  mile¬ 
stone  in  progress  from  the  introduction  of  silicon 
transistors  by  TI  in  1954,  to  currently  marketing 
the  broadest  line  of  silicon  and  germanium  devices 
and  precision  components. 

All  stages  of  the  manufacturing  prtK'e.ss  , . .  from 
refining  the  basic  elements,  growing  crystals  with 
the  exact  parameters  required,  through  the  a.ssem- 
bly  proce.ss  to  packaging  the  final  product . . .  are 
hou.sed  under  this  one  roof.  Here,  in  highly  flexible 
production  bays,  the  ultimate  in  quality  control 


methods  —  including  u.se  of  ultra-pure  atmosphere 
areas  —  a.ssure  the  extraordinary  precision  and 
purity  so  es.sential  in  semiconductors. 

Texas  Instruments  maintains  its  leadership  in 
product  reliability  through  such  technological 
advances  as  the  “snow  white”  area.  Here,  lint-free 
smocks  are  worn  while  operations  are  carried  on 
in  electrostatically  filtered  air  kept  at  a  tempera¬ 
ture  of  78°  and  constant  relative  humidity  of  20%. 

Such  advanced  facilities  with  flexibility  for  en¬ 
larging  production  lines  quickly  to  meet  current 
demands,  has  enabled  Texas  Instruments  to  pace 
the  industry  in  semiconductor  technology,  continu¬ 
ally  designing,  developing  and  mass  producing 
advanced  semiconductors  and  components. 


Texas  Instruments 

INCORPORATED 

SEMI  CON  DOCTOR -COM  PON  ENTS  DIVISION 


POST  OFFICE  BOX  312 


I3SOO  N  CENTRAL  EXPRESSWAY 


DALLAS. TEXAS 


A. 

(Olt 


RECORD  PERFORMANCE 

to  designers  of  “juke”  box,  public  address  and  home  phonograph  equipment 


Twenty-two  years  ago  RCA  introduced  the  6L6  beam- 
power  tube  and  a  new  era  in  high  power  audio  system 
designs  was  bom.  Today,  the  modern  version  of  this 
famous  prototype,  the  6L6-GB  is  one  of  62  Preferred 
Tube  Types  available  to  meet  your  TV,  AM  and  FM 
receiver  requirements. 

As  a  Preferred  Tube  Type,  the  6L6-GB  receives  thor¬ 
ough  and  continuous  evaluation  for  performance,  quality 
and  low  cost.  For  example,  the  RCA-6L6-GB  was  devel¬ 
oped  with  a  smaller  envelope  than  the  6L6-G  to  meet  the 
need  for  compact  modern  design.  The  cathode  is  made 
of  a  specially  selected  alloy  to  provide  increased  strength 


and  rigidity... plate  and  mica  supports  are  thicker  and 
sturdier  for  increased  heat  dissipation. 

Ask  your  RCA  Field  Representative  for  full  informa¬ 
tion  on  the  RCA  Preferred  Tube  Types.  Or  write  for 
technical  data  to  RCA  Commercial  Engineering,  Section 
J-19-DE-4,  Harrison,  N.  J. 

Free!  Slide  Guide  to  Preferred  Tube  Types  helps  you 
quickly  select  the  tube  needed  for  a  specific  service.  Puts 
base  diagrams  and  other  important  characteristics  at 
your  fingertips.  Call  or  write  your  RCA  Field  Office  for 
your  free  Slide  Guide. 
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RCA  Pi«ici  Offioaa: 

■ASTi  744  Brood  St..  Nowork  2,  N.  J. 
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Chicofo  S4.  III.,  WHiiokoll  4-2900 
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